December 19, 1960 


WT ati on Week Ultraviolet Space 


Communications 
and Space Technology System Details 





Sikorsky S-61L 















































*HI-LOK by VOI-SHAN 











oe Grip coverage: 1/16 inch min. Silent in: : 
Counterbore absorbs material thick- ; ; high speed power tool use is fast and 
ness variation. 4 ta quiet. Hand tool installation and re- 


e Progressive tightening: Hi-Lok e ga 
cannot over-torque. The collar sepa- p DO the Hi-Lok pin. 
rates at pre-established torque level. e gre dap 











a 3) Weight savings: Hi-Lok is as much atio Power too 
- as 39% lighter than conventional AN p add P 
= bolt, nut, washer combination. » auto ee 


Re 0 Clearance: Hi-Lok pin head and 

ae collar diameters allow smatler wrench ; ™ ' 

. clearance. The ‘‘torque-off"’ hex- +i ee VOI-SHAN MANUFACTURING COMPANY 

a wrenching section projects to allow 4 , 4 : : 

= small too! accessibility. a 0 - 0 A Division of Voi-Shan industries. inc. 

£5 produced e accepted 8463 Higuera Street, Culver City, California 

BS (5) No recess in head: Improves an pre O O d 

aa aerodynamic qualities. 100° counter- Pp and qua ol fo 
sunk, close-tolerance, shear head a pe - 

style and sealing compound are used O er details a De 

in wet wing assemblies. atio 














GOODYEAR PRESENTS CREDENTIALS FOR ANOTHER CAPABILITY 
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Convair’s sleek 880, the nation’s 
fastest jetliner, designed for 
medium-range service—makes more 
landings, take-offs and taxi runs than 
long-range planes. Mighty rough 
duty for its wheels and brakes. 
That's why we're proud to report 
that Goodyear wheels and brakes are 
used by Convair Division of General 
Dynamics Corporation on 880's in 
service and going into service on 
Delta Air Lines. They’re built to 
stand up under the most punishing 
loads. For instance, at take-off an 
880 may tip the scales at almost 
ninety tons! 


Lots of good things come from 


Goo 


_ 
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Picking this Goodyear team is v 


ally a tradition in the aircraft ind 


try. For the past 20 years m 


commercial airliners have bee: 
equipped with Goodyear wheels and 
brakes than with all other makes 
combined. Here's a brief sampling 


new aircraft relying on their | 
reliability and low operating cost 
Commercial— Convair 880 - Fairchild ! 


Navy A2F attack bomber - W2F ea 
warning plane -HU2K helicopter 


Air Force —B-58 Supersonic bomber 


F-105D fighter-bomber - T-39 trainer 
Army — Grumman OA-1 Vertol YH 
helicopter 


Executive —Grumman Gulfstream - Beech- 
craft Queen Air 

Light— Aero Commander Model 680F .- 
Cessna Model 210 


Need wheels offering the longest 
roll-life and the best load/weight 
ratio — need lightweight, reliable 
brakes? They’re yours in Goodyear’s 
famous Aluminum or Magnesium 
Wheels and Tri-Metallic Brakes. 
Write on company letterhead for 
details to 
The Goodyear Tire & 
Rubber Company, 
Aviation Products Division, 
Dept. X-1/15, Akron 16, Ohio. 


r AVIATION 
| PRODUCTS 


2 on any other kind 


More aircraft land on Goodyear tires, wheels and brakes tha 





a message to men who keep a thought ahead of progress. . . Butler and Edwards 
lacked all but vision when they designed their 19th century delta-winged jet. §§ But with today’s methods 
and materials, vision itself is often the only requisite to progress. m™ If your concepts border on reality, 
perhaps Ex-Cell-O’s experience can help turn your prints into skyborne products through our precision- 
machined parts and assemblies, fuel control devices, servomechanisms, actuators, inertial guidance 
systems, remarkably precise, numerically-controlled machine tools, and other manufacturing capabilities 
Call our Representative, or contact Ex-Cell-O’s Aircraft & Missile Division, Detroit. 


available to you today. 


CORPORATION 


The use of a solid fuel propellant, and a sliding nacelie amidships for 
OTA 28, MICHIEAa 


fongitudinal control, were among the advanced features of this jet 
Aircraft & Missile Division 


aircraft design proposed by Englishmen Butier and Edwards in 1867. 


MAN AND MISSILES FLY HIGHER, FASTER AND SAFER WITH PARTS AND ASSEMBLIES BY EX-CELL-O AND ITS SUBSIDIARIES: 


BRYANT CHUCKING GRINDER CO., CADILLAC GAGE CO., MICHIGAN TOOL CO., SMITH BEARING CO EX-CELL-O FOR PRECISION 


4 





AVIATION CALENDAR 


Dec. 26-31—127th Meeting, American As- 
sociation for the Advancement of Science, 
New York, N. Y. 

Dec. 28-30—Seventh King Orange Inter- 
national Model Plane Mect, Miami, Fla. 

Jan. 9-11—Seventh National Symposium on 
Reliability and Quality Control, Belle- 
vue-Stratford Hotel, Philadelphia, Pa. 

Jan. 9-13—International Congress and Ex- 
position, Society of Automotive Engi- 
neers, Cobo Hall, Detroit, Mich 

Jan. 15-18—13th Annual Convention, Heli- 
copter Assn. of America, Cherry Hill Inn, 
Haddonfield, N. J. 

Jan. 16-18—Seventh Annual National Meet- 
ing, American Astronautical Society, Dal- 

Tex 

a YW -19—Winter Instrument-Automation 
Conference & Exhibit, Instrument Soci- 
ety of America, Jefferson Hotel and Kiel 
Auditorium, St. Louis, Mo 

Jan. 23-25—29th Annual a Institute 
of the Acronautical Sciences, Hotel Astor, 
New York, N. Y. Honors Night Dinner, 
Jan. 24 

Feb. 1-3—Second Winter Mili Elec- 
tronics Convention, Institute of Radio 
Engineers, Biltmore Hotel, Los Angeles. 

Feb. 1-3—Solid Propellants Conference, 
American Rocket Socicty, Salt Lake City. 

Feb. 14-16—Second Annual Symposium on 
Non-destructive Testing of Aircraft and 
Missile Components (unclassified), So- 
ciety for Non-destructive baggy, and 
Southwest Research Institute, Gunter 
Hotel, San Antonio, Tex. 

Feb. 15-17—International Solid-State Cir- 
cuits Conference, Institute of Radio En- 
gineers, Sheraton Hotel, Philadelphia. 


(Continued on page 6) 
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The Standard Cherrylock 


Top Performance Through the 
entire range of Diameters, Grips, 
and Materiais 
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We Bae A zeun 
The Bulbed Cherrylock 
Specifically for Thin Sheet and 
Double Dimple Applications — 
Even Greater Strength in the 
Short Grip Ranges 


Cherrylock “2000” Team 


Gives you All These Advantages 


TF, 
ked Stem 


@ Positive Clamp-up 


® Full Grip Range 
® Complete Hole Fill 


® Positive Visual inspection 
(Grip Marked on Head) 


A-286 Stainiess Stee! —Monel—Aluminum 


The Cherrylock* “2000”’ series team 
offers the finest, most adaptable air- 
craft rivets yet developed. Maximum 
joint strength and reliability are 
obtained by using the Standard 
Cherrylock and the Bulbed Cherry- 
lock to cover the entire range of 
applications. The Bulbed Cherrylock 
for short grips and double dimple, 
the Standard Cherrylock in the 
longer grips. Both types are installed 
with the same H-610 series pulling 
head, using existing Cherry guns 

Higher joint strength allowables, 
close blind side clearance, and the 
* Patent No. 2931532 


widest grip range available—only 
with the Cherrylock Team—result 
in better fastening at lower cost. The 
Cherrylock Team provides the 
strongest mechanical lock—flush 
fracture rivet available. Positive 
visual inspection after installation— 
with grip length marked on the rivet 
head—is offered only by the 
Cherrylock Team. 
*s+ 

For technical data on the Cherry- 
lock Team of rivets, write Cherry 
Rivet Division, Townsend Company, 
Box 2157-N, Santa Ana, Calif. 


CHERRY RIVET DIVISION 


Townsend Company 
aus: N 


tn Cemeda: Pormenter & Bulloch Monufocturing Company, Limited, Gananoque, Ontario 





AVIATION CALENDAR 


(Continued from page 5) 


Mar. 5-9—Sixth Annual Gas Turbine Con- 
ference and Exhibit, American Society of 
Mechanical Engineers, Shoreham Hotel, 
Washington, D. C. 

. Fe = | Mar. 9-10—Second Symposium on Engineer- 
nua }L, il el i¢ | ing Aspects of icreatelerdendeeniaics, 
: r University of Pennsylvania, Philadelphia. 
: . : [ | Mar. 9-10—Flight Propulsion Meeting, In- 
( On t} ols E cee stitute of She Alnueuiied tan 

> } Cleveland, Ohio (classified) 
, . b. | Mar, 12-16—Aviation Conference, American 
CO mip a ny j Society of Mechanical Engineers, Statler- 

/ ‘ Hilton, Los Angeles, Calif. 
, Mar. 13-15—Flight Testing Conference, 
has made . American Rocket Society, Los Angeles. 
Mar. 13-16—Test, Operations and Support 
Conference, American Rocket Society, 


Biltmore Hotel, Los Angeles, Calif 
6 1 4 7 ! | Mar. 16-18—Fifth National Conference on 
; Aviation Education, Mayflower Hotel, 
(ey | Washington, D. C 
ES it | Mar. 20-23—International Convention, In- 
G ¥. be @) stitute of Radio Engineers, Coliseum and 
y a | Waldorf Astoria Hotel, New York, N. Y. 
Mar. 20-24—1961 Western Metal Exposi- 
tion, American Society for Metals, Pan. 


Pacific Auditorium, Los Angeles, Calif 
, | Mar. 27-31-1961 Symposium on Tempera 
ture, Its Measurement and Control in 


Science and Industry, Columbus, Ohio 
For information: V. W. Sikora, Instru- 


N ment Society of America, 313 Sixth Ave. 
| i Pittsburgh 22, Pa 


Apr. 4-6—International Symposium on Elec- 
tromagnetics and Fluid Dynamics of Gas 
wai ‘ge 4 cous Plasma, Polytechnic Institute of 

for these 7 Brooklyn, Brooklyn, N. Y 

“ il 4 , | Apr. 5-7—Lifting Re-entry Vehicles: Struc- 
MMLESSLLOS : tures, Materials & Design, American 
Rocket Society, Palm Springs, Calif 

Apr. 10-11—Spring Meeting, Western States 
Section/The Combustion Institute, Acro- 
nutronics Division of Ford Motor Co. 
Newport Beach, Calif 

Apr. 17-28~-l4th Technical Conference, 
International Air Transport Assn., Queen 
Elizabeth Hotel, Montreal, Canada 

Apr. 18-20—Symposium on Chemical Re 
actions in the Lower and Upper Atmos 
phere, Stanford Research Institute, Mark 
Hopkins Hotel, San Francisco, Calif 

Apr. 20-22—General Meeting, American Me- 
teorological Society with the American 
Geophysical Uniun, Washington, D. C. 

Apr. 26-28—Liquid Rocket Propellants 
ind Combustion Conference, American 
Rocket Society, Palm Beach Biltmore, 
Palm Beach, Fla 

netic Controls Company pioneered this field in 1952. Apr. 30-May 4—Seventh National Aero 

Spa Instrumentation Symposium, In 
strument Society of America, Adolphus 
‘ , : ‘ Hotel, Houston, Tex 
controls by 90% while increasing accuracy and reliabil- | May 8-10—National Aeronautical Electron 
. a meEDe ics Conference, Institute of Radio En 
ity. This is why so many missile makers rely on Mag- ginecrs, Miami and Biltmore Hotels, Day 
° ° ° ton, (Ohio 

netic Controls Company. For experienced advice and | May 9.11—Western Joint Computer Con 
of detailed facts on specific applications, phone or write: - y — , —" Aenbassstor Hotel, 
May 22-24—National Telemetering Confer 
ence, Sheraton-Towers Hotel, Chicago, II] 
MAGNETIC CONTROLS Com PANY May 26-June 4—24th French International 

Air Show, Le Bourget, Paris, France 
6413 CAMBRIDGE STREET @ MINNEAPOLIS 26, MINN. @ WE. 9-4691 Sept. 4-10-1961 Flying Display and Exhibi 
| tion, Society of British Aircraft Construc- 

Heat Control Systems @ Static Inverters @ Voltage Monitoring Systems | tors, Farnborough, England 





Missile manufacturers demand light, accurate, reliable 
gyro temperature controls—delivered on time. Mag- 


Since then we have reduced the weight and size of these 
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UNUSUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS 


WRITE AVCO/ELECTRONICS AND ORDNANCE TODAY 


ELECTRONICS 


Aveo /, 
AND ORDNANCE 


DIVISION 


Avco and... 
Ordnance for the 
Pentomic Army 


Global commitments . . . daily readiness 
... combat capability by-the-hour. 
That’s the story of the new 

Pentomic Army. 


Ordnance for this flexible striking force 
must be equally ready to move on a 
moment’s notice. Avco’s Electronics 
and Ordnance Division, a pioneer 
in ordnance since World War II, is 
well aware of this modern Army’s 
needs. Many of its engineering and 
production facilities are devoted to 
assisting the Army in its program 
to develop a variety of new and 
highly sophisticated ordnance. 


Specific ordnance projects on which 
Aveo works are classified. They cover 
a broad portion of the ordnance 
spectrum, and include arming and 
fuzing, ballistics, projectiles, micro- 
miniaturized electronic assemblies, 
and many others. 


For more information about Avco 
experience and capabilities in Ordnance, 
write: Director of Marketing, Ordnance 
Operation, Electronics and Ordnance 
Division, Avco Corporation, 

Cincinnati 25, Ohio. 





LORAL: Studying both postures in electronics 


DEFENSE: On juirement of a sound defense battle, and other intelligence needs. Advanced tech- 
knowledge of tI nent ffense his deploy n the use of microwaves, infrared, ultraviolet 
he whole spectrum —are involved; more 
subminiaturized receivers, computers, 
ntennas. Result: faster; more accurate 


improve kill probability in... 





iiigence 18 also a pre req 1811 
foot soldier will soon fight a three-d 
mensional wat 


Development is headed toward flyi: 
belts, air-cushion cr 
and logistic missiles. Integrating and processing it 


{ 


iormation tor 


fields. Our studies are directed toward the improve 


ment and integration of communications, transporta 
tion, logistic support, tactical plotting command 


integration, electronic assault aids, countermeasures 


eoring Offices: Boston, Massachusetts; D 


raft, high speed VTOL transports 


r this high speed army is another of ou: 


for the modern mobile army 


ATTACK: Int 


mobility. The 


ements. This means ultimate 
tion of power drain, and 
ty. It implies research in 
» the science of mobility 

ication, we are involved in 


the modern mobile army. 
if you entist or engineer interested 
h as these, please write to 
poration, New York 72, N. Y, 


in working 


LORAL Ele 





KNOW YOUR ALLOY STEELS... 


This is one of a series of advertisements dealing with basic 
facts about alloy steels. Though much of the information is 
elementary, we believe it will be of interest to many who may 
find it useful to review fundamentals from time to time. 


Methods of Carburizing Alloy Steels 


Carburizing is a means of impregna- 
ting the surface of steel with carbon, 
usually to very limited depths. Its 
purpose is to provide a hard, wear- 
resisting ‘“case,”’ or outer shell. Alloy 
steels, correctly handled, can be 
case-hardened without sacrificing 
desirable core properties. 

There are three types of carburiz- 
ing in general use: 

Liquid Carburizing—The medium 
here is a hot-salt bath composed 
basically of cyanide compounds. 
The steel is immersed in the bath, 
the period of immersion depending 
upon the analysis of the steel and 
the depth of case desired. Liquid 
carburizing is a convenient method 
of producing thin, hard, wear-resist- 
ing cases, generally within the depth 
range of 0.02 to 0.03 in. However, 
deeper cases may be obtained, the 
actual depths depending upon eco- 
nomics and end uses. 

Gas Carburizing — This method 
employs a furnace in which a car- 
bonaceous atmosphere is created; 


i.e., gases that are high in carbon 


components, or those containing 
carbon. Steel subjected to gas car- 
burizing can be case-hardened to 
depths generally ranging from 0.01 
to 0.04 in. When quenching takes 
place immediately after carburizing, 
distortion can be kept to a minimum. 

Pack Carburizing — Where the 
pack method is used, the parts to be 
carburized are buried in a container 
of dry carbonaceous materials. The 
container is sealed tight to prevent 
the infiltration of air, placed in a 
furnace and kept there for eight 
hours or more, the actual time de- 
pending upon the depth of case 
desired. Pack carburizing is particu- 
larly suitable where a deep case is 
essential (0.06 in. and over), al- 
though medium cases in the 0.04-to- 


0.06-in. range are possible. 





This series of alloy steel adverlise- 


ments 1s now available as a compact 
booklet, ‘‘Quick Facts about Alloy 
Steels." If you would like a free copy, 
please address your request to Publi- 
cations Department, Bethlehem Steel 
Company, Bethlehem, Pa. 





BETHLEHEM STEEL COMPANY, BETHLEHI 


Export Sales: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 








communications 
from ground to aircraft is achieved 
with Wilcox single sideband equipment 


The North American Air Defense Con d 
Combat Operations Center maintains world-wide 
communications with the Commander-in-Chief, NORAD 
through the NORAD Single Sideband Air/Ground Station 
operated by the 47th Communications Squadron at Peterson 
Field, Colorado Springs, Colorado. It also provides a vital 

world-wide communications link for ADC, MATS, SAC a 


‘ 


engaged in the defense 


The majority of the equipment of 
station is supplied by Wilcox 
indicative of Wilcox’s ability t 
sign, engineer and manufact 
advanced electronic systen 


wileeox 
ELECTRIC COMPANY, INC. 


Fourteenth & Chestnut 
Kansas City 27, Missouri, U.S.A 





Only 
Complete Line 
of Fire and Overheat 
Detection Devices... 


Only Fenwal's complete line of detection systems covers 
all forms of fire and overheat danger in aircraft, mis- 
siles, and space craft. Only Fenwal covers all “hidden 
hazards”! 

Fenwal Detection Devices include: Unit Detectors for 
“spot” protection; Continuous Fire Detectors for posi- 
tive coverage of larger areas; and the latest Fenwal ad- 
vances — FIDO (Fire Inspection Device Optical), and 
the Surveillance Detector (Photoelectric device, sensi- 
tive to flame or to heat radiation). Advanced ways to 
“see” fire! 

And Fenwal contributions to safety in flight go beyond 
the detection phase. Fenwal also designs Explosion 
Suppression Systems for protecting both military and 
commercial aircraft. A Fenwal engineer will be glad 
to assist with your particular detection or explosion 
protection problems. Write FENWAL INCORPORATED, 
1216 Pleasant Street, Ashland, Massachusetts. 








Insulation news from Johns-Manville 





Now Min-K° 
is flexible! 


THE INSULATION WITH A LOWER 
CONDUCTIVITY THAN STILL AIR IS NOW 
AVAILABLE IN BLANKET AND TAPE FORMS 
FOR UNLIMITED NEW APPLICATIONS 


M the unique insulating material developed 
ed by Johns-Manville, now has an added 
flexibility! Min-K is a new concept in 
ilation. The higher it flies, the better it 
Min-K’s thermal conductivity drops as 

pressure decreases. Its superior per- 
has been proved in hundreds of opera- 
S. missiles. 
‘lexible Min-K offers many special advan- 
‘or example, it is the ideal way to lower 
costs. You can test performance without 
e of special tooling. The flexible blankets 
elves to bonding, lamination with rein- 
stics, service coatings and as a compo- 
sulation systems. Further, Min-K can be 
le to wrap around a cylinder, cone or other 
hape. And, it is also available in 114” 
pes for spiral winding on a duct or pipe. 
\f the added quality of flexibility, Min-K’s 
lating characteristics now can be used 
unlimited new applications. For full 
Flexible Min-K, Min-K and other J-M 
ulations, write Johns-Manville, Box 14, 
16, New York. In Canada: Port Credit, 
le address: Johnmanvil. 


JOHNS-MANVILLE 
JM 





THE AIRESEARCH GULFSTREAM 
COMPLETION PROGRAM 


And our highly experienced, well-equipped radio and 


This extensive completion program at AiResearch 
electronics departments design and execute the most 


Aviation Service for Grumman’s new prop-jet corpo- 
modern installations. 

By using a full-scale mockup of the fuselage section 
we are able to prefabricate components for the 
Gulfstream to expedite delivery time. And AiResearch 


rate transport includes: custom business interiors... 


soundproofing...radar...radio... autopilot... 


instrumentation . .. paint... maintenance. 
AiResearch personnel have been factory trained for 


this special program. Expert craftsmen utilize the guarantees the completion weight of your aircraft. 


newest materials and proce:ses in building and install- AiResearch has more experience in pressurized air- 
craft than any other modification center. 


ing lightweight, fully stressed furniture, lounges, 
Write, wire or telephone for complete 


galleys, lavatories and other appointments custom 


designed for the individual Gulfstream purchaser. 
neers have developed three indi- the AiResearch Completion 
Grumman 


information, including brochure, on 


Our acoustical engi 
of soundproofing installations for the Program forthe 


vidual degrees 
Gulfstream. 


Gulfstream to insure the comfort level you desire. 


DOlticant Caderocing O cidem sofort c 
program at the AiResearch Aviation Service Company focility. 


AiResearch Aviation Service Division 


International Airport, Los Angeles, Calif. * Telephone: ORegon 8-6161 





New 


‘design freedom 


.., any 
direction 


Aluminum core materia! of Alcoa roil 
offers three-dimensional stability 


[) Alcoa does not make Trussgrid or other 
aluminum honeycomb materials, but we will be 


Trussgrid*, a new aluminum core material for sandwich 
construction, demonstrates interesting versatility in 
curved or contoured assemblies. Dimensionally stable, 
Trussgrid does not stretch or shrink. Form it—there’s 
no anticlastic behavior. Bond it—there’s no movement. 
Machine it without stabilizing resin, wax or ice. 1) Made 
with Alcoa® Aluminum Foil, Trussgrid is inherently 
rigid—can be used without facings for lightly loaded 
panels. Naturally vented, it bonds with all types of ad- 
hesives. Panels can be used for fuel storage or as heat 
exchangers. The high-strength isotropic plane provides 
desirable energy absorption properties for packaging. 1 
Future applications are probably limited only by the 
imagination. With varying orientation of the structural 
elements, Trussgrid gives the designer required strength 
characteristics in any plane of the material, 


r you to the people who do. Our product is 
aluminum foil, the remarkable material that cuts costs 
and improves techniques today in scores of industries. 
© For more information about Trussgrid, conventional 
aluminum honeycomb or other Alcoa Foil applications, 
write to Aluminum Company of America, Industrial Foil 
Division, 2068-M Alcoa Building, Pittsburgh 19, Pa. 


a! Grid Corp., Army Chemical Center, Md. 


happy to ref 


*a product of G 


For exciting drame watch “Alcoa Presents” every Tuesday evening, ABC-TV 


ALCOA ALUMINUM 


INDUSTRIAL FOIL 





How to get a computer to think it’s a one-man gang 


Most computers are pretty fussy about the kind of problems 
they are willing to handle. While it’s true that a “business” com- 
puter can be made to do “scientific” problems, and vice versa, 
every experienced computer user knows it’s no simple matter 
to get a machine to accept such a change of character grace- 
fully. Besides the fancy reprogramming involved, the computer 
is likely to be inefficient and uneconomical at solving problems 
it wasn’t designed for. 


From the user’s point of view, the “ideal” computer is a 
multiple-purpose machine that can be used efficiently in many 
different types of applications, and at no higher cost than a 
computer intended primarily for any one of these applications. 


From the programmer’s point of view, the “ideal” machine is 
one with a flexible set of instructions that can be easily manipu- 
lated to fit just about any kind of problem that comes along. 
Both programmer and designer are likely to agree that the most 
practical way to realize this “ideal” computer is by using the 
stored logic principle. 


Stored logic concepts developed by Ramo-Wooldridge are being 
used in the AN/UYK-1I, a low-price, multiple-purpose Navy 
computer intended for shipboard use. In the Ramo-Wooldridge 
approach, stored logic permits the user to select a word length, 
order structure and instruction repertoire especially suited to 
the problem at hand. These normally “wired in” characteristics 
are specified by data stored in the computer's memory and may 
be changed during the normal loading procedure without hard- 


ware modification 


The AN/UYK-1! “Stored Logic” Multiple-Purpose Computer 
takes its place alongside the RW-400 “Polymorphic” data proc- 
essing system as an outstanding example of the kind of 
advanced work in computer design which has characterized 
Ramo-Wooldridge over the past six years. Senior programmers 
are urgently needed to help develop a iarge “software” package 
for commercial and military applications of R-W stored logic 
computers, to prepare programs for the polymorphic data 
processing system, and to work on challenging applications 
engineering problems. 


++ 
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RAMO-WOOLDRIDGE 


at 


THOMPSON RAMO WOOLDRIDGE INC. 


8433 FALLBROOK AVENUE + CANOGA PARK, CALIFORNIA 























WHAT WAS SINGER DOING AT SANDIA? At this important resear nd development center for non-nuclear 


hases of atomic weapons, a Singer rotary solenoid switch is under test 1 evaluation. Elsewhere Singer Military 
P ’ 


Products Division representatives are currently at work with develop teams for new.and improved defense 
weapons at bases all over the country. A division of The Singer Mar ng Company, SMPD is composed 
of Singer-Bridgeport, Diehl Manufacturing Company, and HRB-Sing: 


A comprehensive brochure describing SMPD engineering and pr ities is yours for the asking. 
SINCER® 
SINGER MILITARY PRODUCTS DIVISION 


The Singer Manufacturing Company 149 Broadway, New York 6, N.Y. 


SINGER-BRIODGEPORT + DIEHL + HRB-SINGER 
*A Trademar’ MANUFACTURING COMPANY 
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‘There's musole: ts Deutsohi af 
contact...enouigh, withstand 25. ound 
pull. Each pin 4nd. socket inthe DS 
miniature electrical connector is locked 


features the Deutsc L be 
mechanism wh 
direction of plug tre ers. j . just push to 
connect and pull to distonnect. With 
environmental performance that meets or 
exceeds MIL-C-26482) plus a wide range of 
shell sizes and contact arrangements, 
‘this connector will satisfy your 
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The first six years of Space Technology Leadership 

Since 1954, when the Air Force ballistic missile program was accorded top national priority, Space Technology Laboratories has 
been engaged in virtually every major phase of research, development, testing and technical management of missile and space 
systems @ STL’s contributions have hastened the day of operational capability for Air Force ballistic missiles, and have been 
applied as well in satellite projects and space probes @ Today, as STL’s activities expand in significance and scope, STL offers 
exceptional opportunity to the outstanding scientist and engineer whose talents and training will add to, and benefit from, the 
accumulated experience that has enabled STL to conceive and accomplish major advances in the state-of-the-art e STL’s creative 
flexibility, anticipating and responding to the demands of space progress, ranges in application from abstract analysis to complex 
hardware fabrication for military and civilian space projects @ STL invites scientists and engineers to consider career opportu- 


nities in the atmosphere of Space Technology Leadership. Resume and inquiries will receive meticulous attention. 


SPACE TECHNOLOGY LABORATORIES, INC. pe. 0. 80x 95004, tos ANGELES 45, CALIFORNIA 


Los Angeles * Santa Maria * Edwards Rocket Base * Cheyenne Cape Canaveral * Manchester, England ¢ Singapore * Hawaii 
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EDITORIAL 





Moving Toward Mobility 


Last week we attended the Air Force design engineer- 
ing inspection of the mobile Minuteman at one of 
Boeing's Seattle plants. It was probably the first Air 
Force DEI exercise ever attended by the top executives 
of the nation’s railroads. For mobile Minuteman is being 
born out of an unusual marriage of the railroad train, an 
elderly, respectable form of transport, and the newest 
and youngest offspring of the intercontinental ballistic 
missile family which is still in its infancy and has on!y 
recently begun to achieve military respectability. 

Strategic Air Command and the Association of Amerti- 
can Railroads will form a partnership in providing an 
clement of mobile strategic deterrent that few military 
prophets would have dared to predict several years ago. 
It still may be hard for some observers to realize that the 
rail-borne Minuteman can reach its intercontinental 
targets faster than the supersonic bombers of SAC. Cer- 
tainly no Air Force officer now in service ever visualized 
his duty station as a 24-hr. day rolling along the 100,000 
mi. U.S. railroad network or sitting on a siding in the 
launch control car of a Minuteman train inside a locked 
compartment with his copilot-launching officer on the 
other side of a bulletproof glass partition. 

In the hands of both launch control officers, locked 
in On opposite sides of this bulletproof glass, will be 
keys that, when inserted in the proper slot and turned 
simultaneously, can fire five ICBMs at enemy targets. 
By 1963, the first of more than 100 of these SAC Minute- 
man trains will be operational, moving at random over 
900-1,200 mi. track patterns on two-week duty runs 


Strategic Deterrent Changing 


The mobile Minuteman is another example of how 
the concept of mobility and complexity is changing the 
basic character of the U.S. strategic deterrent forces. 
The fixed, hardened Atlas and Titan sites will always rep- 
resent an asset in this deterrent, with their value increas- 
ing as SAC’s capability of maintaining and operating 
them on an extremely high plateau of reliability matures. 
But they now represent a distinctly early, relatively.com 
plex, and expensive first generation of operational ICBMs 
that was absolutely necessary both in the technical 
development history of this unique weapon and in the 
current military equation. 

Minuteman is one of the second generation missiles 
that offers major improvements in faster reaction capa- 
bility, greater reliability and better mobility plus major 
reductions in procurement and operation costs. There is 
tremendous military and industrial pressure generated 
behind its development, aimed at utilizing the experi 
ence gained from Atlas and Titan programs to compress 
tc an absolute minimum its time cycle to first operational 
capability. For if the promise of its economy, reliability, 
quick reaction time and mobility are realized in fact, 
the Minuteman can provide a major improvement in 
both quantity and quality of the U.S. counter strike 
‘force. It also can considerably upgrade our deterrent 
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capability relation to any potential aggressors. 

Although the hardened, fixed Minuteman installations 
will offer ne of these advantages, it is in its mobile, 
rail-borne deployment that this missile will apparently 
make its greatest contribution. History has shown a 
very poor effectiveness record for fixed military installa- 
tions ranging from the Chinese wall to the Maginot line. 
Ail of these fixed defenses fell before an enemy strategy 
based on mobility, so it is heartening to see this concept 
receiving new impetus in the strategic deterrent forces. 

The Navy's Polaris-firing, nuclear-powered submarines 
are certainly a valuable element in utilizing the vast 
reaches and depths of the sea to provide mobility and 
concealment. The mobile Minuteman offers similar 
possibilities for land-based ICBMs, although we think 
SAC is needlessly sacrificing some of the possibilities 
tor concealment by insisting that its missile trains be 
painted standard Air Force blue and be marked by con- 
spicuous blue and white starred belly-bands incorporating 
the SAC insignia. Since they will be powered by stand- 
ard locomot with railroad markings, these missile 
trains might appear less conspicuous either on the road 
or in their temporary siding stops if they bore the 
standard commercial livery of freight cars. 


Airborne Missile Platforms 


Another clement of increased mobility will be added 
to the deterrent forces by airborne missiles such as 
Hound Dog and Skybolt. USAF has shown considerable 
imagination and technical boldness in pushing toward 
solution of the air-launched ballistic missile problem. But 
it has not exhibited similar characteristics in developing 
suitable airborne launching platforms for this weapon. 
The B-52, while adequate for current use as a Skybolt 
launching platform, is certainly not the best that could be 
devised to provide an airborne mobility for bailistic 
missiles similar to that provided by nuclear-powered sub- 
marines in the sea or the rail-borne Minuteman on land. 
Certainly cither a Dromedary-type aircraft, using the 
technology of boundary layer control to gain its max- 
imum dividend in endurance, or the nuclear-powered 
aircraft fers genuine promise for a future mating 
of aerial platform and solid-fuel, long-range missiles to 
add a third and equally perplexing element of deterrence 
to aggressors 

The goal 
future n 
elements t 


f the strategic deterrent in the immediate 
be to diversify and conceal its various 
uch a degree that the possibility of any 
aggressor being able to eliminate or significantly cripple 
it by an initial surprise attack is reduced to the smallest 
fraction of success 

We appear to be well along on bringing mobile de- 
terrent elements into the pattern on land and sea. But 
the possibilities for an even more elusive and effective 
airborne element for this combination do not appear 
to be fully exploited, even by the service that has spent 
its life in the air —Robert Hotz 
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ENEMY 
LACK OF RECONNAISSANCE 
“PROTECTS” THE ALLIES AT 
Gallipoli was a test for reconnais- GA LLI POLI mens ee ere 


sance. 

In 1915 the Allies struck at Gallipoli, intending to 
pierce the vital Dardenelles passage, capture Constan- 
tinople, remove Turkey as an effective fighting force and 
buoy the flagging spirits of their Russian allies. But the 
Gallipoli landings ran afoul of entrenched masses of de- 
termined Turkish troops. The stalemate continued from 
April through December, 1915. Finally, the Allied high 
command decided to evacuate . . . quite a trick when 
opposing trenches were often only ten feet apart! If the 
Turkish army should have an inkling of the evacuation 
before completion—if one effective reconnaissance flight 
were to examine the Allies’ disappearing strength, it would 
mean disaster ... perhaps the loss of more than 80,000 
Allied troops. 

But, while Turkish pre-war planning carefully built a 
large army, the generals ignored the value of reconnais- 


planes, such as the Sopwith Baby, scanned the skies for 
Turkish and German recon planes. But none flew out to 
watch the exodus. For five days troops and supplies were 
discreetly taken off until only 1500 Allied soldiers manned 
the lines against the entire Turkish army. And finally 
everyone had gone. Casualties: 2 wounded. 

The spirit and fierce resistance of the Turkish army had 
been manacled by lack of reconnaissance, a costly oversight. 


From the beginnings of communities on the face of the earth, 
reconnaissance has helped shape history. Today CAI's specialty 
in this area is helping shape history to the advantage of the Free 
World. Typical of CAI contributions are: V.1.P. Visual integrated 
Presentation, data display system; KA-30 the world’s most versa- 
tile aerial camera; SOLO the only electro-optical “available now” 
guidance system, 


CHICAGO AERIAL INDUSTRIES, INC. 


550 WEST NORTHWEST HIGHWAY, BARRINGTON, ILLINOIS « offices: DAYTON, LOS ANGELES, WASHINGTON, D.C, 
OTHER DIVISIONS: KINTRONIC, CHICAGO AERIAL SURVEY, Franklin Park, Illinois; PACIFIC OPTICAL CORP, Inglewood, Calif, 





WHO'S WHERE 








In the Front Office 


J G. Beerer, vice president-engineer- 
ing, North American Aviation, Inc., Los 
Angeles, Calif., and Harrison A. Storms, a 
vice president. Mr. Storms succeeds Mr. 
Beerer as head of corporation's Missile Divi- 
sion. Warren E. Swanson succeeds Mr. 
Storms as vice president and chief engineer 
of the Los Angeles Division. Also: E. F. 
Brown, vice _ president-administration, 
Rocketdyne, a division of North American. 

George J. Dickey, vice president and as- 
sistant general manager, Stromberg-Carl- 
son Division of General Dynamics Corp., 
Rochester, N. Y 

James E, U , a director, Missile Sys- 
tems Corp., North Hollywood, Calif. Mr. 
Upfield is president of the corporation's 
Emtex Division 

Rex Brack and Capt. R. V. Carleton, 
senior vice presidents, Braniff Airways, Inc 
Elected vice presidents: Capt. Dan Hughes- 
flight and ground operations and communi 
cations; Robert H. Burck, Jr.-sales, traffic and 
passenger service; Joseph R. Horton-main 
tenance, overhaul and engineering activities 

Dr. William V. Wright, a vice president, 
Electro-Optical Systems, Inc., Pasadena, 
Calif. Dr. Wright will continue as mana 
ger of Electro-Optical System's Solid State 
Division 

James B. Gordon, secretary, The Bendix 
Corp., Detroit, Mich 

Allan R. Gruber, a director of Solid State 
Radiations, Inc., Culver City, Calif. Mr 
Gruber is director of Marquardt Corp.'s 
Nuclear Systems Division 

Hubert Bennett, assistant to the presi 
dent, McCormick Selph Associates, Hollis 
ter, Calif 


Honors and Elections 


Dr. Ernst Stublinger, director of the 
Research Projects Division, George C 
Marshall Space Flight Center, was awarded 
the American Rocket Society's annual Pro 
pulsion Award for his “outstanding contri 
bution to electrical propulsion research.” 

Albert Berger, contract manager for Otis 
Elevator Co's Defense & Industrial Divi 
sion, has been clected president of the 
Government Contract Management Assn 
of America, New York, N. Y. 


Changes 

R. J. B. Woodhams, chief designer, Brit 
ish Executive & General Aviation, Ltd 
(Beagle), London, England 

Thomas A. Pendicton, head of the Ad 
vanced Technical Devélopment Depart 
ment, Jansky & Bailey, Washington, D. C., 
a division of Atlantic Research Corp 

Raymond LaFontaine, chief cngineer-ad 
vanced products, Koehler Aircraft Products 
Co., Dayton, Ohio, and Harold Herkenhine, 
chief engineer-production products 

Dr. Ned S. Rasor, director, and Dr. Don- 
ald E. McKenzie, associate director, of the 
newly formed Energy Conversion Depart 
ment of Atomics International, a division 
of North American Aviation, Inc., Canoga 
Park, Calif 

(Continued on page 119) 
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INDUSTRY OBSERVER 


© Hybrid rocket concept involving a low-temperature, three-component 
system called Hyfox is under study by Astropower, Inc., a Douglas Aircraft 
subsidiary. Hyfox is reported capable of achieving a specific impulse of 
more than 500 sec. 


> Plan to start limited production of the Nike Zeus system has reached the 
Joint Chiefs of Staff, and a decision is expected by mid-January. The pro- 
sal involves a calculated gamble that new techniques for discriminating 
ICBM warheads and decoys, stemming from Project Defender 

research, will increase Zeus effectiveness. Prime contractor, Western Electric, 
has told Defense it will be forced to lay off or divert Zeus manpower unless 


such a plan is adopted quickly 


> Air Force feels limited war requirements may demand development of a 
cheap, relatively smal] missil h would carry a clean nuclear warhead 
with yield ranging up to 100 kilotons. Circular error probability would be 
small—perhaps no more than a fifth of a mile. 


> Promising new technique for electric propulsion of space vehicles, which 
uses exploding wires made of magnetic materials that are accelerated and 
controlled by magnetic fields. is being investigated by Air Force Cambridge 
Research Laboratories. Principle was discovered by a German scientist 30 
years ago during a purely academic investigation. 


ntrol System using liquid pulse-rockets 
tation, will be used on Air Force-Lockheed 
nfrared carly warning satellites. 


> Marquardt Position Attitud 
with a computer for satellite 
Samos reconnaissance and Mi 


® Cryogenic nuclear gyroscope, in which the absence of moving parts should 
provide extremely long trouble-free life combined with extremely low drift 


‘rate, is reported feasible by Sperry Microwave Electronics Co. scientists. 


Sperry claims it has developed a new technique for — reference direc- 
tion, a problem that has handicapped previous work with this type of exotic 
gyro. Defense Department is interested in sponsoring continued work on 
this company-financed program. 


> Study program involving ar tronic countermeasures surveillance missile 
is under way at Naval Air M lest Center, Pt. Mugu, Calif. Such an 

letect and relay information on radar 
elengths, beam intensity and pulse cur- 


intelligence weapon potentia 
facilities—location, sweep rat 
rent rate. 


> Hughes, McDonnell, North American and Space Technology Laboratories 
will brief National Aeronautics and Space Administration’s Jet Propulsion 
Laboratory today and tomorrow on proposals submitted last week for the 
Project Surveyor soft lunar landing program. JPL will question bidders in 
another session early next month before evaluating proposals. 


> First operational sea test Bell Acrosystems AN /SPN-10 automatic 
carrier landing system is for 1962 aboard the USS Enterprise 
Navy has ordered 12 of the | tems for carrier and land installations 
SPN-10 is similar to the AN >» the Federal Aviation Agency is evaluat- 
ing for possible civil and Air 


> Jaguar air-launched radiation probe with altitude capability of several 
hundred thousand feet, developed by Air Force Special Weapons Center, 
is scheduled for firing over the Pacific Missile Range. The three-stage vehicle 
will be launched into a steep trajectory from aircraft at about 35,000 ft. 


built by Aero Service Corp. for the 
lot trainer. Aero Service simulator will 
ind practice radar presentations. 


© Terrain clearance simulato1 
Republic Aviation F-105 gr 
include coordination between 1 











The Stratosair’s Heli-Rotor® com- 
pressor gives the highest pressures 
of any continuous flow ground air 
supply for jet airliner starting and 
pneumatic checkout. It offers you 
these “economy extras.” 

A lov maintenance, rotary posi- 
tive displacement compressor com- 
bining the best features of high speed 
centrifugal and positive displacement 
reciprocating units. With this unique 
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2000 HOURS 


OR TWO YEARS 


$ 2 
eat? 





OVERHAULS 
$1,500 per year 
GUARANTEED 

RENEWABLE 


unit, STRATOS issues a warranty 
for two years or 2,000 hours opera 
tion. After the two year warranty, 
you have the option to pick up the 
STRATOS low-cost Guaranteed 
Renewable Overhaul Contract. This 
assures you factory overhaul for only 
$1,500 per year or 1,000 operating 
hours...renewable for as many years 
as you Care to carry it. 

If you would like additional infor- 








mation on STRATOSAIR, on the 
Guaranteed Renewable Overhaul 
Contract, or on demonstrations 
scheduled throughout the country, 
write on your company letterhead. 


STRATOS 


A DIVISION OF FAIRCHILD ENGINE AND AIRPLANE CORPORATION 
Main Plant: Bay Shore, (1, #.Y 
Western Branch 1800 Rosecrans Ave., Manhattan Beach, California 








Space Study Group 


Project Golden Ram 


Policy Reins 


AVIATION WEEK, December 19, 1960 





Washington Roundup 


A committee is being formed to prepare a position paper on the U.S. space program 
for whatever use President<lect Kennedy can make of it. If Kennedy has a space task 
force of his own among the groups he has asked to study specific problems, its existence 
has not been made known. Meanwhile, George Feldman, New York attorney and former 
staff director of the House Select Committce on Astronautics and Space Exploration, 
is putting together an independent group that will write the position paper. 

Already named are Adm. Thomas F’. Connolly, Navy's astronautics director; Brig. 
Gen. Homer A. Boushey, commander of USAF’s Amold Engineering Development 
Center; Richard S. Morse, director of Army research and development; Dr. Charles 
S. Sheldon, technical director, and Sper M. Beresford, special counsel of the House 
space committee. Other members are expected to be drawn from the National Academy 
of Science’s Space Sciences Board and from the office of research and engineering in the 
Defense Department 


Air Force's ambitious space program, much of which is aimed at systems that 
would be operating four or more year iy, has been generally accepted within the 
service except for the Positive Control Bombardment System, or recallable ICBM 
(AW Dec. 5, p. 26). This bomb t system has created grave doubts among 
some senior officers about its politi tability, although most do not question 
its technical feasibility 


Space Plane has become a controversy before it has become a project. National Aero- 
nautics and Space Administration privat lenies, with some feeling, that it ever 
had any desire to take over develop: t of the proposed manned space vehicle from 
the Air Force. USAF has asked for $2 llion in the next budget to begin work, 
and some of its spokesmen claimed that NASA felt it should be given the project 
because the service had no mission re g such a vehicle. 

NASA feels that if the project n, its development will follow a pattern 
similar to that set by X-15 and Dyna-S USAF provides most of the funding, and 
NASA provides a large portion of the t il support. 


Disappointing results of military launchings of Atlas missiles from Vandenberg 
AFB, Calif., has led to creation of Project Golden Ram. The project is an attempt 
to standardize procedures and establish operational discipline so ine will have more 
of the precision gained when contractor teams handled earliest launches. Strategic 
Air Command, ARDC’s Ballistic M Division and the major contractors are 
involved 


Dr. Herbert York, has indicated to intimates that he would like to remain as 
director of defense research and engineering in the Kennedy Administration. York is a 
registered Democrat who has remained f from politics. He has been on the job for 
about a month after recovering from a heart attack. His po John Rubel, also would 
like to remain in government despite attractive industry offers. 


Attempt to set 10 international aircraft records with the Convair B-58 over 1,000 
km. and 2,000 km. closed courses has been ruled out, apparently for political reasons 

Block of 90 days time had been requested, and the records would have been 
attempted during acceptance trials. But the Boeing B-52 has just set a record (see 
p. 27), the B-58 is not in the Fiscal budget. The setting of 10 records would 
undoubtedly have raised congressional questions why the North American B-70 is 
so vitally needed. So there will be no | attempts. . 


President-elect Kennedy's choices for Secretary of State and Secretary of Defense 
are both known as forceful men, but it is unlikely that they will have as strong hands 
in shaping policy in their own departments as their predecessors have. 

The nominee for Defense Secretary, Ford Motor Co. President Robert S. 
McNamara (see p. 28), will have to rdinate national security matters with State 
nominee Dean Rusk, who is Rockefeller Foundation president and former Under 
Secretary of State under former President Truman. This will have to be done more 
completely and with less feuding than in the past few years of the Eisenhower 
Administration 

But observers here are convinced that the real policy-maker for both departments 
will be Kennedy himself. Both his own souncements on the role of the presidency 
and the recommendations of almost al! study groups in recent years have favored 


this kind of approach to national securit 
—Washington Staft 
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$40.5 Billion Defense Budg 


Air Force and Army get increases, Navy is cut; 
major changes planned in weapon system programs. 


By Larry Booda 


Washington—Defense budge 


of $40.5 billion for Fiscal 


1962 has been 


ipproved by the Eisenhower Administration for submission to Congress in 


January. It consists of $17.9 billion for the Air Force, $12.2 billion for Navy, 


and $10.4 billion for the Army 


Army's figure is an increase of almost $600 million over the current fiscal 
vear, while USAF’s figure is an increase of $30 million. Navy's total is cut 


by $150 million from Fiscal 1961 

Major changes in future weapons 
programs have been incorporated in the 
liscal 1962 requests, and materiel buys 
of current svstems have been altered 
Highpoints of the budget requ 
e No funds are included for fu 
velopment of the Navy-Doug] 

leer aircraft, which is the aerial 


: 
ng range air-to-air Bendix 


sts are 
t] T de 
Mis 


plat 
' 


form for the | 
Eagle missile 
© No funds are included for further de 
velopment of the USAP-Douglas Sky 
bolt air-launched ballist 

¢ Purchase of Republic F-105 fighter 
bombers by USAF will be increased sub 
fant ls 

e No funds for further production 
USAF’s Boeing B-52 and Convair B-58 
bombers are included 

© Development of the USAF-North 
American B-70 | 
celerated 

e@ Navy-Lockheed Polaris mis 

mit the same funding as in 


' 


bomber V1 ¢ i¢ 


receive ab 
liscal 196] 
e USAF-Bocing Minuteman missile cc 
velopment funds will be increased 

eArmy will purchase more aircraft 


than either Air Force or Navy 


Contracting Impact 


\ factor of 


onomic impact of contracting on a 
=_ 
Yibi 


increasing impor 


ompany or a geographical area 
make itself felt in this new budget. One 
example will be found in the way pend 
ing decisions on aircraft buys are made 
in the light of the elimination of Mis 
sileer funding 

The contract for development of this 
subsonic platform, which is designed to 
patrol for long periods in defense of 
Navy’s task forces, was let a few month 
igo to Douglas Aircraft Co. and work i 
being done at the E] Segundo Division 

Missileer was the division’s major pro- 
gram for the future, although EF] S« 
gundo still is producing aircraft and 
other items on current contracts. At the 
same time, cutbacks have hit the com 
pany’s Long Beach Division, which 
makes the DC-8 commercial transport 
ind USAF C-133B transport, and more 
ire in the offing (AW Dec. 12, p. 36 
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Some members of the California con 
gressional delegation already have 
brought pressure to bear on the Admin- 
istration, the Air Force and the Navs 
to funnel more orders into the Douglas 
ireas (AW Oct. 3, 

The most recent example of congres 
sional interest in what contracts go to 
California happened last week when 
Sen. Clair Engle (D.-Calif.) asked Ait 
l‘orce for a status report on its plans 
for accclerating I 


, thy 
Military Air Transport Service with the 


— 
D>. £3} 
i 


modermzation of 


urchase of turbojet and turboprop ai 
ratt 
Later, a 
Lockheed for 50 long-range 
16 in Fiscal 1961 and 34 in I 
sting $170 million. The work will be 
ne at Lockheed’s Georgia Division 
ind Convair-San Diego have 


warded t 
C-1301 


i} 1962, 


contract was 


Douglas 





USAF Project Cuts 

Washington—Half a dozen major Aix 
Force weapons development programs 
are being cut back by as much as $150 
million per program, apparently because 
spending of Fiscal 1961 defense funds is 
running too far ahead of estimates 
One report puts the imbalance in De 
fense Department spending for this fis 
cal year at close to $1 billion, probably 
the highest since the overspending that 
caused severe cutbacks and stretchouts 
in the industry in the fall of 1957 

Action was initiated by Defense De- 
partment comptrollers after they spotted 
what they called unauthorized spending 
on some projects in all three services. 
Army and Navy will take action on their 
own projects, but the extent of their 
adjustments will be minor compared 
with those required by USAF. 

Projects which will not require ad 
justments include Navy's Polaris and 
USAF’s Titan and mobile Minuteman 
missiles. Procurement freezes have been 
put on all the USAF projects that are 
due for major adjustments, and will stay 
on until after an Air Force team has 
visited each company involved. Visits 
are expected to be completed this week. 











et Approved 


a direct interest in the purchase of in- 
terim jets for MATS with a portion of 
the $200 million earmarked for mod- 
ernization from the Fiscal 1961 budget 
Both also are interested in the advanced 
MATS jet, for which $50 million was 
included in the current budget. Pre- 
sumably, more funds for further work 
on the advanced jet are included in the 
Viscal 1962 budget also. 

Competing with Douglas and Con- 
vair for the interim jct are Boeing, Lock 
heed’s Georgia Division and Canadair, 
Ltd. Boeing is also a strong competitor 
of the California companies for the 
Factical Air Command STOL fighter- 
bomber, first funds for which were in 
the current 1961 budget 

As of last week decisions regarding 

m jet and the STOL aircraft 
still in the hands of Defense Secr 
Thomas S. Gates, |r 


B-70, Minuteman Amounts 


the importance Air Force attaches 
the B-70 bomber and Minuteman 
has been reflected in other parts 
budget 
About $400 million will go into the 
B-70 development program next year 
With this start the Air Force hopes to 
have an operational force of 65 aircraft 
by 1967 
Elimination of the Skybolt ALBM is 
tied to this emphasis on the B-70, which 
no standoff missile, and to the 
B-52, for 


Carrvover 


requir 
idual 
which Skvbolt was intended 
funds from previous fiscal years will per 
mit continuation of B-52 production in 
liscal 1962. There will be little or no 
carrvover funds for the B-58, however 
Increase in purchase of the Republi 
I’-105 fighter-bombers will fill TAC rx 
until the STOL configura- 
into production 

Air Force's biggest budget item is the 
Boeing lid-propellant Minuteman 
ICBM, which it wants to produce in 
large numbers. About $850 million will 
program in Fiscal 1962 
that this missile will be 


phasing out of the 


ments 


into this 


; 
Claim is mad 
less vulnerable and cheaper than other 


ballistic missile 


Navy Programs 

Indication that the Polaris fleet ballis- 
tic missile program is leveling off with 
development of the longer-range A2 and 
A3 mussiles is that a similar to 
the 1961 amount has been allocated to 
if As thes 
produced, the program will fall off, since 
the size of the missile is tied to the 
size of the launch tubes in the Polaris 
submarines. This leveling off and de- 
cline will also be true of other missiles 
fired from buried silos, such as Titan II 
ind Minuteman. 


sum 


missiles are proved and 
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The term used in connection with the 
withdrawal of funds for the Missileer 
aircraft is that the project is still “ac- 
tive.” Contracts for the Eagle missile 
are still in effect with the prime con- 
tractor, Bendix Systems Division, at 
Ann Arbor, Mich, Strategy probably 
was to keep the development of the 
entire system under way while giving 
up a portion of the funding to improve 
the purchase of other Navy aircraft now 
in production 

Navy aircraft purchases will be about 
635, considerably below what the serv- 
ice considers necessary to maintain a 
level operational count. 

Navy is fighting obsolescence in its 
ships, including aircraft carriers, Dy try- 
ing to modernize them. This is the 
subject of much internal discussion as 
to division of overhaul and maintenance 
funds 

Air Force space program, still mainly 
in the study phase, has fared well, with 
relatively small amounts requested for 
systems such as Space Track, $25 mil 
lion; Space Plane, $20 million; maneu- 
verable ballistic shapes, $25 million; 
Space Combat Weapon System, $50 
million, and Saint satellite inspection 
system, $32 million. 

Navy's astronautics program will in- 
clude about $22 million for continued 
development and operations of the 
Transit navigation satellite; more than 
$100 million for the operation of the 
Pacific Missile Range and about $10 
million for other space projects. Money 
for the Navy's space surveillance system, 
or Spasur, has been transferred to the 
Air Force, whose North American Air 
Defense Command has been handed 
the satellite detection responsibility 





New U. S. Records 


Washington—Air Force Boring B-52G 
set a 10,000 mi. non-refueled closed 
course endurance record last week, and 
a Navy North American A3J set a Class 
C world altitude record of 91,450.8 ft. 

The B-52G, piloted by Lt. Col. Neil 
D. Van Reenen, flew the 10,000 mi. 
in 19 hr. 45 min., eclipsing the 1947 
B-29 record of 8,854.3 mi. The A3J 
was zoomed to the record altitude by 
Cmdr. Leroy A. Heath, carrying a 1,000 
kg. (2,204 Ib.) payload and breaking the 
1957 Class C record of 67,096 ft. set 
by a Russian aircraft. Both new U. S. 
records have been submitted to the 
Federation Acronautique Internationale 
for certification. 

FAI has approved a helicopter speed 
record set by Army Col. Jack L. 
Marinelli, flying a Bell HU-1 at 148.456 
mph. over a 500 km. closed course. 
Record set by Army Chief Warrant 
Officer Clifford V. Turvey, flying an 
HU.-1 at 142.224 mph. over a 100 km. 
closed course, also has been approved. 
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Thirty Mercury Changes Made 
To Improve Capsule Capability 


By Edward H. Koleum 


Washington—Project Mercury de 
opment program has resulted 
»roximately 30 changes in specificat 
a design, system arrangement 
structure to enable the capsule t 
its mission objectives, according 
George M. Low, manned space 
programs chief for the National Aer 
nautics and Space Administratio 

Despite changes, test setback id 
the fact that the program is pushing the 
state of the art in some unexpected 
areas, Low said the Mercury manag 
ment concept is the fastest, most expert 
and perhaps cheapest way to 
what he calls the most complex 
flight program in the country 

Low told Aviation Weex that Mc 
Donnell Aircraft Corp. hardwar 
duction would certainly have 
faster if the original specificati 
12 identical capsules had been followed, 
but experience through the two-year lif 
of the program has shown that 
were mandatory to recover th 
after a successful orbital flight 

Program changes have been made in 
design and in actual capsule hardware 
to improve reliability and safety 

Design changes have ranged fro. 
jor structural modifications to deletions 
of entire systems. Among significant 
alterations are: 
© Window design, changed from a 
porthole to a rectangular window 
suggestion of the astronauts at their fir 
engineering mockup inspection. More 
recent modification now under « 
eration is use of a windscreen-type dc 
flector for protection against the sand- 
blast effect of escape rocket exhaust 
Erosion effect was discovered 
second Little Joe flight in which t 
cape rocket and parachute recover 
tems were activated at high altitud 
The window was enlarged to permit the 
astronaut to see the horizon when | 
capsule is oriented for re-entry 
¢ Balloon antenna was eliminated 
will be replaced with either a telescop 
ing or whip antenna. Change was 
because in rain with a low wind 
loon is ineffective. 
© Flashing light and minitrack beacon 
were eliminated because the Minitrack 
network will not be used for the Mer 
cury mission and the flashing light 
would not add to real-time orbital e! 
ment information. Orbital data will 
come from telemetry. 
© Escape hatch was added to p: 
an alternate exit from the capsule in 
case it springs a leak on impact. Astro- 
naut now will have three ways to leave 


the capsule: through the top; through a 
side door opened mechanically, and 
through the quick-disconnect escape 
hatch operated by explosive bolts. 

* Separation rockets, originally installed 
on the Atlas booster, now are in the 
capsule retrorocket package. This 
change was the first design alteration. 
It was made because it was determined 
that accelerating the lighter of the two 
vehicles would provide greater separa- 
tion distance when the satellite is in- 
jected into orbit. 

© Impact skirt was added. It is designed 
specifically to attenuate landing shock 
on a ground impact, which could occur 
in an Stiosel shat escape maneuver. 
© Ringsail recovery parachute replaced 
the extended skirt hate which would 
not remain inflated at high velocity. 

Most changes are being phased in 
the capsules, Low said, because there 
is no reason to have such improvements 
1s window enlargement or pilot instru- 
ment panel for chimpanzee or instru- 
mented flights. An improved instru- 
ment panel, suggested by the astronauts, 
will not be incorporated in any but 
manned orbital capsules. 

Changes in the capsule necessary to 
meet performance specifications include 
replacement of high temperature 
nickel-cobalt alloy with beryllium 
around the parachute canister, an area 
where the Big Joe test showed heat- 
ing higher than estimated. Wiring 
changes were made in the escape tower 
separation circuitry as a result of Little 
Joe tests. 

At the inception of the Mercury 
program, Low said, it was clear that 
development of an environmental sys- 
tem was necessary, but it was believed 
that many of the other systems could 
be obtained off-the-shelf. As the pro- 
gram developed and weight became 
critical, NASA found that an entire 
miniaturization program would be re- 
quired for the telemetry-communica- 
tions system, even to tape recorders. 

Unlike capsule design changes un- 
covered in the development program, 
contract amendments were anticipated 
when the capsule award was made to 
McDonnell Aircraft in January, 1959. 

NASA told Mercury bidders that 
ground support equipment contracts 
would be forthcoming after the prime 
capsule award was made. The agency 
has ordered support equipment from 
McDonnell in the form of contract 
changes, and they include such major 
hardware as a capsule simulator, spare 
parts and capsules, Little Joe escape 
towers and instrumentation for check- 
out trailers, 
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Defense Reorganization Will Await 


McNamara’s Study of the Pentagon 


By Ford Eastman 


Washington—Pattern of the Kennedy 
Administration’s reorganization of the 
Defense Department will not take 
shape next year until the new defense 
secretary, Robert S$. McNamara, has 
studied the Pentagon structure and 
recommended changes. 

President-elect John F. Kennedy said 
that McNamara, named last week, 
has read the reorganization report pre- 
pared by Sen. Stuart Symington (AW 
Dec. 12, p. 21, p. 34) but that he is not 
committed to its findings. Changes will 
await study of the problem by McNa- 
mara and top defense officials; Kennedy 
said “then we will talk about it after 
mid-winter.” 

McNamara will resign Jan. | as 
president of the Ford Motor Co., but 
he already has begun preparing to take 
over the top Pentagon job. He met 
for two hours last week with Defense 
Secretary Thomas S. Gates, Jr., and 
he will confer with Kennedy this week 
on appointment of other top defense 
officials. 

Like other cabinet officers, McNa 
mara will be expected to stay at his 


post through the four years of the 


innounc- 
} 


$41G 


Administration. In 
ing the appointment, Kenned\ 
“we are both agreed” that anvone 
accepting a position of responsibility 
in the new Administration, particularly 
one involving national security, should 
be willing to “serve a long period of 
time, because they become far more 
efficient and far more effectiv 

goes on.” 

~ McNamara is expected to press for 
tighter control of defense spending in 
an effort to boost military power with- 
out a big budget increase. The defense 
secretary-nominee is a former account- 
ant, and he eared a wide reputation 
as a cost-cutter and fiscal planner 
during his business career. 

“Mr. McNamara and I are agreed 
that this country must have a defense 
establishment second to none,” Ken- 
nedy said. “The establishment must 
be efficient so that the wisest possible 
use is made of the public moneys de- 
voted to its maintenance. It must be 
organized in such a way that it makes 
the most immediate and effective use 
of our changing weapons technology 
It must, in short, be so strong that it 
cannot merely defend the nation in the 
event of war, but, rather, so strong 
that it can maintain the peace I 
am delighted that Mr. McNamara is 
accepting this sober responsibility.” 

McNamara was born June 9, 1916, 


Kennedy 


; time 
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in San Francisco, Calif., and he grad- 
uated Phi Beta Kappa from the 
University of California in 1937. He 
received a master’s degree in business 
administration in 1939 from the Har- 
vard Graduate School of Business Ad- 
ministration and joined the accounting 
firm of Price, Waterhouse and Co 

Returning to Harvard in 1940, 
McNamara served as assistant profes- 
sor of business administration and at 
the same time was a War Department 
consultant on installation of an Air 
Force statistical control system 

He went to England in 1943 as a 
civilian War Department consultant 
and later was commissioned an Air 
Force captain. McNamara served in 
England, India, China and the Pacific, 
won the Legion of Merit and was dis 
charged as a lieutenant colonel 

After World War IT, McNamara and 
nine other Air Force officers formed a 
statistical control team and joined Ford 
1s a group which became known as the 
Whiz Kids. He became 
the company’s planning office and its 
financial analysis office, and he 
promoted to controller in 
McNamara became assistant 
manager of the Ford Division in 1953 
ind vice president and division general 
manager in 1955. He moved through 
higher executive positions, including 
directors and executive committee 
member, before being named president 
Nov. 9 

In accepting the $25,000-a-vear post, 
McNamara is giving up an income in 
excess of $400,000 annually in addition 
to expected profits on stock and options 
he owns. He estimated that this would 
amount to about $3 million over the 
next four years. McNamara said he 
owned 24,250 shares of Ford Co 
stock, which at the current market 
price would bring about $1.6 million, 
and that he had options on 30,000 
more shares. He sold the stock last 
week and said he will not exercise th 
options. He also sold 100 shares he 
owned in the Scott Paper Co. and 
resigning as a Scott director 

McNamara is considered 
aloof, except with intimates, yet know 
ledgeable and tough, and he shuns 
publicity. He gets to work at 7:30 a.m 
and often stays until 6:30 p.m. He 
prefers to study facts and figures rather 
than to rely on intuition in making 
decisions. 

On any controversial question, he is 
known to thoroughly study both sides 
before making up his mind. Once 
he has made a decision, he is also con- 
sidered very adept at selling his course 


manager of 
was 


1949 
general 


somewhat 


of action, a trait which could serve him 
well when appearing before congres- 
sional committees. 

McNamara will join the new Admin- 
istration as political independent, al- 
though he is registered as a Republican. 
He supported the successful Senate bid 
of Phillip Hart who ran as the Demo- 
cratic opponent of former Sen. Charles 
Potter (R.-Mich.) in 1958. In the 1960 
clections, McNamara supported Sen. 
Kennedy for the presidency and Repub- 
lican Paul Bagwell, the unsuccessful 
candidate for governor of Michigan 


Von Braun Not Joining 
Lionel, Medaris Says 


New York—Reports that Dr. Wern- 
her von Braun would join the Lionel 
Corp. were denied by Maj. Gen. John 
B. Medaris (Army, ret.), president of 
Lionel, in a talk before the New York 
Society of Security Analysts 

Lionel stock rose 2 points to 30 the 
day before Medaris spoke to the an- 
ilysts, apparently on the basis of reports 
that Medaris would hint in his speech 
that von Braun, director of NASA's 
Marshall Space Flight Center, would 
jm Lionel 

However, Medaris told the security 
inalysts that “I do not see any proba- 
bility in the foreseeable future that he 
von Braun! will join me in Lionel,” 
and added that “the rumor has no 
foundation.” 

The New York Stock Exchange said 
last week it was “looking into” reports 
that an advance draft of Medaris’ 
speech was circulated among some New 
York brokers the day before Medaris 
appeared before the security analysts. 
The advance draft purportedly indi- 
cated Medaris would say that von Braun 
“mav be with us some day.’ 

Medaris told the analysts there had 
been no advance of the speech and that 
he was speaking from notes 

A New York Stock Exchange spokes- 
man said the Exchange was looking 
into the situation as it normally would 
in cases where it appeared that advance 
uformation may have been leaked. If 
inv irregularities are found, the Ex- 
change could take action if any of its 
rules were violated, or it could present 
its findings to the Securities and Ex- 
change Commission for possible action 

Lionel Corp.’s total sales for 1961 
may be near $40 million, Medaris said. 
Total volume for 1960 is expected to 
exceed $30 million. Net earnings for 
1960 are anticipated to total $1.4 mil- 
lion or a little better. Lionel had a loss 
of $1.25 million in 1959 

The company has budgeted $500,000 
for research and development ir 196] 
and Medaris said yee: ome now bid 
on complete, smaller, complex missile 
systems.” 
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Killian Cautions Against Excessive 
Stress on Man-in-Space Program 


New York—The United States must 
decide whether it can justify billions of 
dollars for man in space when its educa- 
tional system is so inadequately su 
gen Dr. James R. Killian, Jr., said 
ast week. 

The nation must seek to determine 
whether it is now proceeding too rapidly 
in this area and whether it can mana 
the present man-in-space program with 
out weakening other important national 
programs, including totes Killian 
said in a speech at the annual dinner of 
the Massachusetts Institute of Tech- 
nology Club of New York. Dr. Killian 
is chairman of the M. I. T. Corp. and 
served as President Eisenhower's first 
scientific adviser in the post-Sputnik era 
(AW July 4, p. 21). 

Killian said, “I believe that in space 
exploration, as in all other fields that 
we choose to go into, we must never be 
content to be second best, but I do 
not believe that this requires us to 
engage in a prestige race with the 
Soviets. We should pursue our own 
objectives in space science and explora 
tion and not let the Soviets choose 
them for us by our copying what they 
do.” 


Killian said he did not oppose a man 


in-space program but asked that the 
public be given a better opportunity to 
understand and to debate the rate at 
which the U.S. proceeds with this pro 
gram. He asked rhetorically, “Will ses 
eral billion dollars a year additional for 
enhancing the quality of education not 
do more for the future of the United 
States and its position in the world 
than several billion dollars a year addi- 
tional for man in space? The image of 
America may be shaped by the quality 
of its inner life more than by its ex 
ploits in outer space.” 

The U.S. public should insist on a 
space program that is in balance with 
our other vital endeavors in science and 
technology and that does not rob them 
because they currently are less spectacu- 
lar, Killian said. He praised the U.S 
space program to date as being well 
planned and remarkably successful, and 
said that by concentrating on scientific 
discovery and practical objectives as im 
proved weather forecasting and com 
munications, we have exploited our own 
special genius 

The Soviet Union, Killian said, has 
“sought constantly to present spectacu 
lar accomplishments in space tech 
nology as an index of national strength, 
and too often the press and the public 
at large have interpreted these spectacu- 
lar exploits as indices of strength 

“It must be admitted that spectacular 
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accomplishments in space technology 
have enhanced the prestige of the Soviet 
Union, and we can all admire their 
achievements. But their expensive em- 
phasis on space exploration will not be 
enough in the long pull to sustain an 
image of strength. 

“This will only be accomplis! 

a balanced effort in science and 
nojogy. True strength and 
prestige will come from th« 
variety, and depth of a nation 
program and from an outpouring 
great discoveries and creativi 
plishments on a wide front 
scientists and engineers.” 

“Today,” Killian said, “the pr 
are very great to engage in an 
item race with the Sovicts. Our 
space program is the principal 
these pressures and it is cert 
present some difficult policy q 
in the near future. 

“It may be argued that the appeal 
space exploration by man i 
that nothing will deter his engaging i 
manned exploration. It also 
argued that our man-in-space pr 
trying to proceed too fast and tl! 
on the way to become exce 
travagant and will be justified 
competitor for world prestige 
Soviet man-in-space program 
thoughtful citizens are convin 
the really exciting discoveries 
can be realized better by inst: 
than by man.” 

Killian pointed out that 
must soon be made as to how far 
U.S. goes with its man-in-spa 
gram and the future scale of total 
efforts. He said, “Unless de: 
sult in containing our develop: 
man-in-space systems and big 
boosters, we will soon have 
ourselves to a multi-billion-do! 
program 

“I have never seen any pub! 
ment estimating the costs of t 
cessive generations of big booster 
man in space or for the other part 
the program, he said. “How n 
lions of dollars will thev cost 
next decade or more? How 1 
likely to cost to orbit a man 
earth, to achieve a manned 
navigation of the 
landing? The public should h 
fee! for the magnitudes involved 

“However much they may cost,” Kil 
lian said, “we may decide v ust 
spend the money but we should make 
this decision with a clear understanding 
of the startling costs entailed. We 
should not permit ourselves to un 
wittingly past a point of no ret 


the 


moon, 


to make the commitment without com- 
paring its desirability with alternative 
expenditures.” 

Dr. Killian urged encouragement of 
more of the International Geophysical 
Year type of programs which are man- 
aged by nonpolitical, private scientific 
organizations, and encouragement of 
more international conferences such as 
the Conference on the Peaceful Uses of 
Atomic Energy. 

He specifically urged support of the 
proposed United Nations conference on 
the peaceful use of outer space and on 
technical aid. 

Killian said his views were “not con- 
sciously shaped by any recent or present 
political commitment.” 


AMC Is Developing 
Program Control Plan 


Dayton—Air Materiel] Command and 
19 major Air Force contractors are at- 
tempting to develop a mathematical 
control technique which will enable 
top decision-makers to quickly deter- 
mine the approximate impact of repro- 
graming on the cost and availability of 
major weapon systems. 

The program is known as Weapon 
Systems Program and Control System 
(WSPACS). 

Second mecting of the AMC-in- 
dustry WSPACS policy committee was 
held last week in Dayton. Industry 
members, representing a cross-section 
of Air Force aircraft, missile and major 
subsystem suppliers, are attempting to 
develop equations which define pro- 
duction rates and costs of a weapon in 
terms of total weapons produced, the 
go-ahead date and the date the last 
weapon is delivered. 

If such equations can be developed, 
and AMC officials are moderately opti- 
mistic with the progress to date, then 
USAF officials can use digital compu- 
ters to quickly assess the relative effects 
of increased or decreased funds on its 
many weapon system programs. At 
present, these effects are determined 
by a cut-and-try process which may 
take weeks or months and often involves 
repeated analyses by manufacturers, 
each based on a different funding level 
and production rate until a reasonable 
balance has been achieved in the re- 
programing. 

Present AMC-industry studies are 
concentrating on aircraft production, 
with some effort being devoted to mis- 
siles. If successful, WSPACS studies 
will be extended to ground-based sup- 
port systems. If the technique proves 
feasible, AMC expects to apply it to 
all major USAF contractors, both for 
production and research and develop- 
ment contracts. Earliest implementa- 
tion date is estimated to be 12 to 18 
months away. 
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By William S. Reed 


Seattle, Wash.—Full-scale m« 


designed and ec 


kup of 
the specially lipped 
railroad cars which will 
than 200,000 mi 


1 
roam the na 
tions more of track 
carrving from three to five Minuteman 
missiles was formally approved by rep 
resentatives of the U. S. Air Force, 
Assn. of American Railroads, Bocing 
Airplane Co. and subcontract at a 
developmental engineering inspection 
here last week 
Lt. Gen. Bernard A. Schriever, com 
mander of the Air Research and De- 
lopment Command, revealed that the 
first fully-equipped mobile Minuteman 
in mid-1963 
It 
entually 
ountry in 


train will take to the rails 
with “more than 100” of the 
ICBM launchers 
roam about the 
on two-week 


difficu 


to-target 
lated to 
random pattern 
Eacl ill be 1 of 11 
ich train will be composed of to 
cars depending on the number of 
missile cars carried. Launch control 
center car is programed for up to five 
carried in a_ strongback in 
\ typical train will con 


CTUISCS 


missiles 
separate cars 
sist of 

e Missile cars weighing 300,000 Ib. 
and measuring 88 ft. in length. Cars 
are fully enclosed with a hinged roof 
and hydraulically operated 


leveling 
devices. Plans are for the trains to li 
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TRANSFER process whereby Minuteman ICBMs will be placed aboard special railroad launching cars is described to Air Force officers by 
Col. S. C. Phillips, Minuteman program director. Full scale mockup of Minuteman train is shown at Bocing Seattle plant (right). 


Minuteman Train Mockup Gains Approval 


m any of several hundred sidings in 
irious locations which will be bench 
marked for guidance accuracy. When 
in position, preprogramed tapes with 
target information will be fed into the 
launch control system and a self-align 
ing system, developed by Autonctics 
Division of North American Aviation, 
Inc., will seek true north and orient 
the Minuteman’s inertial guidance 


ystem. Hydraulically-operated jacks 


ire built into each missile car to ensure 


that each car is stabilized in a level 


ittitude 


e Launch housing 


control center car 





First Launch Date 


First launch of a USAF-Bocing Min 
uteman still is scheduled for December 
although the launch now has slipped 
past its original target date. Best esti 
mate is that the first firing, still planned 
for all three stages, will come in the 
week between Christmas and New Year's 
Day. 

Additional sites for more squadrons of 
Minuteman beyond the three squadrons 
of 50 missiles each now scheduled for 
Malmstrom AFB, Mont. are being con 
sidered by the Air Force. A decision 
has not been made, however, as to where 
the installations will be made 











two identical operator consoles, both of 
which must be sequenced before any 
of the missiles are fired. These consoles 
re entered through separate, locked 
doors and although the launch panel 
operators are sitting side-by-side, they 
are separated by a thick plate of bullet 
proof glass. Launch consoles are con- 
nected in series so that one man cannot 
missile without the proper 
witches being closed on the other 
consok The train commander also 
has a station in the launch control car 
from which he can maintain communi- 
cations by several means _ including 
UHF radio, single sideband transceivers 
ind other backup communications 
Direct communication is possible with 
strategic Air Command headquarters, 
local headquarters and the aerial com- 
mand posts SAC plans to keep in the 
bi 

© Power car, housing, in addition to 
diesel generators, sufficient fuel to keep 
the generators running throughout the 
cruise. The system is de- 
igned so that anv two of the five 
generators will run all the system in the 
train and one generator will supply 
power for missile launching 

@ Personnel cars, three for sleeping and 
living quarters and one for a combina- 
hall, recreation area and 
Sufficient food and water 


hire i 


two-weck 


tion 
ready room 


mcss 
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will be carried so that the train will 
not need to be resupplied during the 
time it is on-station or roaming about. 
Sleeping quarters also are provided for 
the civilian railroad crew as well as 
dining facilities. Not yet determined 
is whether the military and civilian 
crews will live as a unit or separately 
while on duty. Train operating crew- 
men probably will rotate cach day or 
be on board only when the unit is 
scheduled to move to a new location. 
© Engines and operating crews will be 
supphed by the railroads. They will 
not necessarily be apprised, for security 
reasons, of the particular duty or 
destination involved prior to reporting 
for work. The Brotherhood of Railroad 
I'rainmen has pledged to the Assn. of 
American Railroads and to the Air 
Force that labor disputes which may 
arise in the future w it in no way affect 
crews operating Minuteman trains 
Railroad crews will receive standard 
wages for Minuteman duty as well as 
hours and working conditions on a par 
or better than that for civilian duty 
Railroad officials claim that the mobile 
Minuteman trains can be effectively 
moved about over the roads without 
interfering with regular passenger or 
freight trafic and they foresee no diff- 
culty whatever in their operation 

Reimbursement to the railroads will 
be on a mileage basis when the trains 
ire under way and other costs will be 
paid according to the terms of agree 
ments which are not yet completely 
worked out 


Rolling Stock 


New rolling stock will be constructed 
by American Machine and Foundry and 
by American Car and Foundry. Ulti 
than 1,000 new railroad 
needed for the 100-plus 


mately, mor 
cars will be 
trains planned 

Fully-armed and 
missiles will be carried in special cars 
enclosed in strongbacks. A constant en 
vironment for the missile and its guid 
nce system is assured by electric heat 
ing and ventilating systems integral with 
the strongback, in addition to the fact 
that the missile is carried in a hori 
zontal attitude cnclosed within the 
car. When on an alert status, the roof 
of the car will be opened and the mis 
sile and strongback erected to the ver 
tical. Just prior to firing, to assure 
proper environment for propellant and 
guidance for as long as possible, the 
strongback will open petal-fashion in 
two sections exposing the missile. Blast 
deflectors built into the floor of the car 
and lowered hvdraulically will minimize 
damage to the car and permit reuse 
after refitting at a depot 

Also carried aboard the train in the 
rear of the last car is a $ ton, 4x 4 truck 
(Jeep) for the train commander's use 
and for local transportation. Part of 


ready Minuteman 
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the 15-man SAC crew will b m 
posed of a security force whi will 
patrol the surrounding area on the alert 
for possible sabotage efforts. Gen 
Schriever, although not considering it 
impossible, considers sabotage unlikels 
because of the remoteness of siding loca 
tions and the random movement pat 
tern of the trains. Boeing officials 

inted out, however, that the strong- 
~s in which Minuteman wil! be cat 
ried are for supporting the missile while 
en route, providing it with a tant 
environment and protecting it from the 
elements. The casings are not planned 
for armor against small arms fire or 
other sabotage measures. 

Possibility of damage to th her 
cars in the train is slight, according to 
Maj. Gen. O. J. Ritland, commander 
of Ballistic Missile Division, but still 
above the risk level commanders arc 
willing to take for peacetime or 
EXeTCISes The first developm 
launch from a missile car scheduled for 
mid-1961 from Vandenberg AFB 


training 
ning 


ntal 





Earth Current 
Communication System 


Seattle—Lt. Gen. Bernard A. Schriever 
disclosed that, beginning with the fourth 
Minuteman squadron in hardened, dis 
persed sites, an “carth current’ system 
will be employed for communications 
between control centers and remote mis 
sile silos 

First reported by Aviation Week 

AW May 18, 1959, p. 26), the sy 


which mit 


stem 


features buried antennas 
and receive radio waves just like abow 
ground installations. Vertically-polarized 
radio waves are broadcast by the trans 
mitter antenna which are refracted at 
the carth's surface. 
ate considered as ground loss 
above-ground installations travel! 
the carth-air interface and are re 
by buried antenna on the receiving end 
A Boeing Airplane Co. official said that 
tests conducted have enabled signals of 
3 watts power to be received at 15 mi 
and 30 watt signals received at 150 mi 


Careful design of antennas 


Waves which 
mally 


result n 
minimum attenuation of signal strength 
due to passage of signals through th 
earth 

Buried antennas are said by Gen 
Schriever to be sabotage-proof and use 
of standard anti-jamming 
will render them jam proof. Cost of un 
derground cables to pass alert and ex 
cute signals from blockhouse to : le 
is said by Schriever to be $20,000 to 
$25,000 per mile and since the five 
command centers, in a 50-missil n 
plex, all must be able to launch cach 
missile, the cost of cabling is high. Fsti 
mates are that the “earth current 
munications technique will sav: 


techniques 





$300,000 per missile. 








Calif., will not see crews exposed un- 
necessarily and firing will be conducted 
from a remote blockhouse. Under war- 
time conditions, however, Gen. Ritland 
said, the slight risk caused by exposure 
of the crew would have to be taken 
since the command cars cannot be con- 
sidered as safe as blockhouses. 
Hazards of transporting fueled and 
anned missiles over the rails and 
through towns and in close proximity 
to other rail equipment was likened by 
Gen. Schriever as no more hazardous 
than transporting gasoline tank cars. 
Railroad officials expressed confidence 
in the fact that Minuteman trains would 
present less of a danger to personnel 
and equipment than do the thousands 
of gasoline and chemical tank cars 
moved daily throughout the nation. 
Also on display at the engineering 
inspection was a model of a complete 
mobile unit support base (MUSB), onc 
similar to which will be built near Hill 
AFB, Utah. At the sprawling MUSB, 
missiles will be armed with nuciear 
warheads and loaded aboard missile cars 
in their strongbacks, personnel and 
messing cars will be resupplied, power 
generators will be removed and replaced 
by over-hauled units and other rolling 
stock maintenance will be performed by 
Air Force and civilian crews. Turn- 


around time for the cars, except where 
other than preventive maintenance is 
performed, is estimated at 8 hr. 


Discoverer XVIII 


Capsule Recovered 
Los Angeles—Discoverer XVIII re- 


entry capsule was recovered 400 mi. 
northwest of Hawaii in the third suc- 
cessful air snatch by a USAF Fairchild 
C-119, and the payload of 82 biomedi- 
cal experiments is now being studied by 
scientists at the USAF School of Avia- 
tion Medicine at Brooks AFB, Tex. 

The re-entry capsule was caught at an 
altitude of 13,000 ft. on the first pass. 
Capt. Gene W. Jones who made the 
successful catch was also the pilot of 
the C-119 that recovered Discoverer 
XVII a month earlier. 

The re-entry capsule of Discoverer 
XVIII was returned to earth after the 
Agena B spacecraft had remained in 
orbit for 75 hr. and completed 48 
passes. Air Force Ballistic Missile Di- 
vision Commander Maj. Gen. Osmond 
J. Ritland called it “the most precise 
and successful flight test of a Discoverer 
vehicle to date.” 

Evaluation of experimental results 
will probably not be complete for at 
least another three weeks. Discoverer 
XVIII was not subject to the intense 
solar flare radiation of Discoverer XVII 
but it did penetrate the lower part of 
the inner Van Allen belt at its apogee 
of 450 mi. 
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SAFI FLIGHT GRID COVERING THE 
UNITED STATES 
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SAFI system installed on FAA Convairs will enable agency to check performance of every navigation aid in the nation at two-month inter- 
vals. System permits time-saving flights along predetermined grid paths with aircraft flown under autopilot control from magnetic tape. 


System te Speed FAA Nav-Aid Inspection 


By Philip J. Klass 
Washington—New Sem-Automatic 
Flight Inspection (SAFI) system, which 
will enable Federal Aviation Agency to 
accuracy of the nation’ 
f navigation aids wv 


measure the 
vast network 


71 


c 
creased precision and speed a 


tudes. was ac epted here las 
the FAA 

New SAFI 
three FAA Convairs 
being installed on 
will perform a nay 
tion mission that pres 
FAA aircraft. The 
plans to install SAFI system 
more of its Boeing KC-] 
evaluate navigation aid performance 
altitudes above 20,000 ft. System was 


developed by Airborne Instruments Lab- 


agency 
on on 


> 


s 
45 jets 


ratory, a division of Cutler-Hammer 

Despite the smaller fleet of inspec- 
tion aircraft, FAA hopes its five SAFI 
equipped Convairs eventually wil! 
permit inspection of the nation’s naviga 
tion aid network in as little as two 
months, compared with the 
months now required 

An appreciation of the magnitude of 
the FAA's task in checking out the 
nation’s navigation aids can be gained 
from the fact that there now ar 
than 800 omnirange (VOR) stations in 
operation plus another 400 Tacans and 
200 of the old civil distance measuring 
equipments (DMEs). By 1965, FAA ex 
pects to’ be operating some 1,200 Vor 
(combination VOR and 


four 


more 


tac stations 


T'acan). 
The new AIL/FAA system largely au 


tomates the checkout procedure. Mag- 


HEAVILY instrumented FAA Convairs, used for navigation aid inspection flights, each 
carry 11 VOR receivers, 11 Tacan and four DME sets, plus equipment for recording sta- 
tion performance on magnetic tape in digital form. 
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netic tapes prepared by the FAA's Aero- 
nautical Center at Oklahoma City, 
which electronically define the precise 
flight path to be flown by the instru 
mented Convairs and the stations to be 
checked, are used to control aircraft 
flight through its automatic pilot 

Performance data on navigation aids 
being checked during the run is re- 
corded in digital form on magnetic 
tape aboard the aircraft. Following the 
flight, these tapes are sent to the FAA 
Oklahoma City facility where they will 
be speedily analyzed and processed by 
in International Business Machine 
Corp. IBM 704 computer. The use of 
the computer not only greatly speeds 
up the data reduction process but also 
permits much more detailed analysis 
of individual station errors than previ- 
ously possible 

Ihe traditional method of checking 
VOR and Tacan stations required the 
aircraft to orbit and fly radials to and 
from the station while its bearing to the 
station was visually determined by an 
observer at the station using an optical 
theodolite. Beyond ranges of aircraft 
visibility, ground landmarks had to be 
used to determine aircraft position rela- 
tive to the station 

This old technique posed problems 

of coordination between aircraft and 
round observer and was limited to 
am altitudes and favorable weather 
conditions for visibility. Also, at higher 
altitudes the use of landmarks for de- 
termining aircraft position is increas- 
ingly imprecise. 

An added disadvantage of the previ- 
ous methods was that the data was ob- 
tained in a form requiring considerable 
manual effort and which did not lend 
itself to the use of computer analysis 

With the new SAFI system, the use 
of ground observers and visual sightings 
on landmarks is completely eliminated, 
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permitting operational checks in all 
kinds of weather and at any altitude. 

Aircraft position is precisely deter- 
mined by means of distance measure- 
ments to two ground Vortac, Tacan or 
civil DME stations, one located along 
the aircraft's flight path and the other 
approximately at right angles to it. Two 
pe ground stations are programed 
into the flight tape in the event cither 
of the two primary stations should be in- 
operative or otherwise unavailable. 

The use of distance measuring equip- 
ment to determine aircraft slant range 
to the ground stations is considered the 
most accurate means of establishing air- 
craft position short of setting up special 
additional ground facilities just for this 
purpose. The slant range (distance) to 
the ground stations is measured by 
Tacan equipments which have been 
modified to minimize instrumentation 
cTror©rs 

In addition to these reference units 
used to determine aircraft position, cach 
of the FAA aircraft also is outfitted with 
airborne VOR, DME and Tacan re 
ceivers which also have been modified 
to minimize internal error so that the 
measured deviatio.. is largely an indica 
tion of ground station error. Each FAA 
Convair carries 11 Tacan sets, 11 VOR 
receivers and four civil DME sets. These 
numbers of equipments may later be ex- 
panded to a maximum of 20 VORs and 
23 Tacan sets, the latter replacing civil 
DME sets as the old DME ground sta 


tions are decommissioned. 


Grid Inspection 

Phe use of automatic flight- and data 
reduction techniques in SAFI will en 
able the FAA aircraft to fly a much 
more efficient nationwide grid pattern 
in its navigation aid inspections inste id 
of flying a localized pattern around each 
station as in the past 

The use of grid flight path enables 
an FAA inspection aircraft to obtain 
performance data on a large number of 
stations in a single flight, with correla- 
tion of data obtained on different flights 
being performed subsequently by the 
IBM 704 computer. The gnd flight 
plan minimizes the unnecessary re 
dundant data formerly obtained when 
local station flight paths were employed 

The grid lines which the aircraft flies 
are separated by approximately 80 mi. 
in most parts of the country except the 
high density “golden triangle” (Boston- 
Chicago-Washington) where the grid 
line separation is 40 mi 

Using the grid flight plan, an FAA 
Convair can check as many as 37 sta- 
tions in a five-hour period which for- 
merly required nearly 100 hr. of flight 
time 

The IBM 704 is used to prepare the 
individual inspection flight tapes. In 
the process it determines which stations 
will be within receiving range of the 
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aircraft for its particular flight 
and altitude. The 704 then con 
the slant range (distance) from 
aircraft to four selected ground stat 
one ahead of the aircraft, one | 
one to its left and one to its right 
function of the aircraft's m: 
along its scheduled flight path 

The computer also calculat 
the aircraft's bearing will be relat 
each VOR/Tacan station within 
ing range at every instant in it 
tion run. This is also recorded 
flight tape and continuous; 
with actual VOR/Tacan bearin 
ings obtained in flight. If 
error exceeds certain limits, 
inspection crew 1s automaticall; 
in order to take speedy action t 
down the erring station 

The flight tape also contain 
corded information on the op 
frequency of each station alon 
route which automatically tunc¢ 
propriate airborne equipment 
desired frequency as it come 
receiving range 

Bearing and distance mea 
obtained from stations being 
are recorded simultancously on t 
transports as protection against 
recorded data. Tapes subsequent 
returned to Oklahoma City for 
by the IBM 704. Measurem¢ 
recorded every half second durit 
flight, corresponding to a dista1 
0.03 mi. at an aircraft speed of 


th 


Also recorded on the airborne flight 
log are periodic measurements of VOR 
station polarization error, station signal 
level, aircraft attitude and other supple- 
mental data. All voice communications 
between the flight crew and the moni- 
tor console in the cabin also are re- 
corded on magnetic tape. 

Using the IBM 704, FAA will be 
ible to process and analyze tapes from 
four of its inspection aircraft within an 
eight-hour period. The results, printed 
yut by a separate plotting device, show 
in graphic form the bearing and dis- 
tance measuring equipment accuracies 
of each FAA station. The data also is 
preserved on historical magnetic tapes 
for future comparison with subsequent 
flight inspection data to pinpoint dete- 
riorating performance. 

The SAFI installation in each Con- 
air, including navigation receivers and 
nstrumentation, weighs about 5,000 Ib. 
[he AIL contract, covering develop- 
ment of the system and its installation 
in the five aircraft, totaled about $3 
million. 

FAA currently is studying feasibility 
f developing similar semi-automatic 
equipment and techniques for inspect- 
ing instrument approach facilities us- 
ng terminal area Vortac stations in com- 
bination with a small portable radar 
beacon suitably placed so that the FAA 
inspection aircraft can precisely deter- 
mine its position during the final ap- 
proach. 


Swiss Delay Jet Fighter Selection 


Emmen, Switzerland—Swis 
ment expects to reach a final 
in the drawn-out selection 
fighter aircraft for the Swiss 
sometime during the first half 
during its Mar 


’ 


; 
| 


year,” possibh 
sion 

Tentative 
by the Swiss military council earlic 
month, when, as expected, (AW 
31, p. 28) the French Dassault M 
I11-C and Swedish Saab J35-B 
maining contenders for the Swi 
for 100 aircraft valued at around $ 
million—demonstrated their capab 
to high military and government 
cials 

Both aircraft gave impressive p 
during the demonstration of their 
ity to fill the air force’s major 
quirements—relatively short takeoff 
landing distances and high altitud 
pabilities enabling them to oper 
from the narrow Swiss military airst 
in the mountains. 

A Dassault brochure lists tak 
distance of the Mirage ITI as 2,29¢ 
landing distance wit 
as 1,968 ft., although “in certain 
ditions as little as about 1,640 ft 
needed.” Without afterburner, t 


schedule was ann 


brake parachute 


#f the Snecma Atar-9 engine is 13,200 
lb., but a rocket booster installed in the 
rear section of the fuselage adds an 
idditional 3,300 Ib 

lop speed in level flight is listed as 
Mach 2s. : 

Draken requires between 1,640 and 
1.968 ft. for takeoff and from 1,312 
to 1,968 ft. for landing with brake para- 
chute, according to Saab. Its speed is 
in the Mach 2-plus category. Its Rolls- 
Royce RB.146 engine also is in 13,200 
lb. thrust category without afterburner. 

Sweden was regarded in a strong po- 
sition to obtain the Swiss order. One 
of the reasons behind this opinion is 
that Sweden is ready to offer the Swiss 
air force use of its military missile and 
rocket ranges for the testing and train- 
ing it would require if the Draken is 
chosen. 

France is not able to offer similar fa- 
cilities, and Switzerland has none of its 
wn. 

Another factor in the Draken’s favor 
is the fact that both Sweden and 
Switzerland have outwardly assumed a 
“neutralist” mantle and both are mem- 
bers of the European outer seven eco- 
nomic community whereas France is a 
member of the rival inner six. 





Tory II-A Nuclear Ramjet Nears Testing 


By Russell Hawkes 


Mercury, Nev.—Testing of the Tory 
II-A experimental nuclear ramjet engine 
subsystems has begun here and frst 
run of the complete engine is expected 
carly in January 

Tory II-A is the first nuclear reactor 
designed to operate in conditions simi- 
lar to those imposed on the reactor of 
a nuclear ramjet in flight. It will be 
followed by Tory H-C which will also 
be a non-flying test device in the Na 
tional Aeronautics and Space Adminis 
tration-Atomic Energy Commission 
joint Project Pluto. Torv II-C is ex 
pected to be very close in design to 
flyable propulsion 
Tory I-A, its 
will be designed to meet 
ments of flight. If Project Plut 
funding continues at the present 
Tory II-C testing should 
1962 (AW Aug o, p 3 
project should end with it 
phases are planned 

Since USAF 
there is no existing military 
requirement for a nuclear ramjet 


system 


reactor contr 


canceled Proje< 
in 


“lew 


ever, funding has continned on the de 


velopment of terrain a 
ind automatic 
to an unmanned nuclear 
Project Pluto engin 
designed for Mach 
between sea leve 

Iwo re 


navigation 


A2 will be used in 

f the project. The 
lesign but the fuel elements at 
factured by different technique 
icnws for -Al re made by 
Flectric Aircraft Nuclear Propulsiot 
Department and those for -A2 are mad 
by North American Aviation Atomi 
International Division. Elements for 
lorv II-C will be made by the Coors 


Porcelain Co 


(,cnct 


Tory II-A reactor core is made up of 
about 100,000 hollow, hexagonal fuel 
elements made of a homogenized mix- 
ture of enriched uranium and beryllium 
oxide. They are fabricated by General 
Electric Aircraft Nuclear Propulsion De 
partment at Evendale, Ohio. Each 
fuel clement is about four inches long 
ind about a half inch in diameter. The 
elements are stacked in end-to-end 
layers to a total length of 45 in. All 
lavers are bound within hexagonal 
matrices to prevent the lavers of fuel 
elements from shifting about. Diameter 
of the cere is 32 in. The front 10 in 
ind the aft two inches of the core are 
of inert clements of pure beryl 
lium oxide acting cflectors 
\ skeleton of unfueled clements pre 
vents dislocations and ensures against 
bad load distribution 


made 
is ncutron 


, 


The air supply in the Tory t 

in area 40] to de 

liver 720 Ib. of air per second at Mach 
0.1, 360 psi. and 1,060F. With the r 
ictor operating at full power, the 120 

000 Ib. of air stored at 3,600 psi. would 
illow runs up to 90 sec. long. The pr 

niet and 


is designed 


sure differential between th 

exit sides of the reactor exert i 
of 100.000 Ib upon th ore 
core is braced aaginst thi 

baseplat 


pre ‘ 


force by 
nded 
the cooler structure in the dif 

nickel allov tension 
corners of the hexagonal 
The shroud is al of hig! 


mperature nickel allov. Design max 


nolvbdenum 


mum the 


S001 
nd reactor 
negawatts The 
thermal stresses 
ing the core of many small unattach 


temperature of 
Fai pipe temperature 
powe! 150 
chance of damag 
is minimized by build 
lements 
lo minimize Tory ILA wa 


is small as possible Tory I1-C 


lo get 


costs, 


rade 
will be a much larger reactor 





TORY II-A is the first nuclear reactor designed to operate in conditions similar to those that 
would be imposed on the reactor of a nuclear ramjet in flight. 
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critical mass with minimum size and 
expenditure of fuel, Tory II-A was de- 
signed with a two foot-thick graphite 
neutron reflector around the core. The 
reflector is split vertically to make it pos- 
sible to install and remove the reactor 
core; it contains eight reactor control 
vanes. Each vane is a row of boron 
metal rods in the side of a solid graphite 
cvlinder that can be rotated within the 
graphite shield. Boron is a neutron 
absorber and reduces the neutron flux 
core. The vanes can cram the 
reactor within 0.5 sec. Four linear 
Boron-steel control rods penetrating the 
core are used for fast power changes and 
re capable of scramming the reactor 
vithin 0.2 sec. Vanes and rods are both 
hvdraulically actuated 

Thrust will not be measured in the 
IT-A tests. Marquardt Corp., 
ramjet contractor in the pro 
mainly to 


in the 


lors 
major 
gram, designed the 
keep pressure on the reactor core and to 
prevent airflow from going supersonic in 
the reactor. It is angled upward to 
ground contamination. The 
uurpose of the first tests is to demon 
strate the feasibility of using a reactor 
for propulson and at the 
ime time use the air to cool the reac 
eat of the nuclear reaction is 
lirectly to the propulsive 
iir passes through the small 
he fuel elements. The holes 
up about half the cross-sectional 

vf the core 
The graphite reflector is 
ivy water pumped through channels 
bored in the graphite. Heavy 
better neutron reflector than 
vater which is used to cool the 
After the 90 see 
blower upply cooling 
dual heat for about two hours 


nozzle 


PeETVITV LE 


to heat air 


ooled by 


water 1s 
ordinary 
nozzle 
power run large 
lir to dissipate 
ifter 


run 


USAF C-130s Airlift 
Austrians to Congo 


Lockheed C-130 
Air I 


Wiesbaden—F ive 
turboprop transports of the 
322nd Air Division, which commanded 
the maximum-effort U.S. airlift to the 
Congo last summer, were scheduled to 
compl tc 1 mercy mission to the same 
strife-torn country last week 

At United Nations request, the 
C-130s were airlifting 49 Austrian 
medical technicians and 51 tons of sup- 
plies to Goma. Austrians, representing 
the 16th nationality to be flown to the 
Congo by U.S. aircraft since the Congo 
crisis began in June, raised the Air 
Force’s total airlift figure to 17,500 
seven million tons of 


orce’s 


persons and 


cargo 
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Revolutionary RCA Magnetic Video Tape Recorder to 
Speed Navigation Training of Submariners 


Aboard the nuclear submarine Sea Dragon, the first 
undersea magnetic video tape recorder will record 
and store data on under-the-ice characteristics from 
externally installed TV cameras. Upon return to 
base the recorded information will be displayed for 
the benefit of undersea service trainees, 


The RCA undersea recorder is a marvel of compact 
design (dimensions 20” x 20” x 100”). It nestles in 
a torpedo rack, and represents a 60% space reduc- 


Out of today’s 


tion over existing video tape equipment. 


exclusive RCA developments are: the 
“Tiros” satellite recorder ; a radar sys- 
| to take the first pictures of a nose cone 
cle; a unique tape cartridge completely 
any size recorder, For literature de- 
RCA defense and commercial products 
write Defense Electronic Products, 
ration of America, Camden, N. J. 
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WHERE DOES BEYOND BEGIN? Today, the angwer changes so fast there is no answer. At Martin- 
Denver, scientists, physicists, mathematicians in ag nt many fields are among those pushing beyond 
in the concepts and vehicles of space. They work in a giimate that fosters advancement in the state of 
the art and professional status. If you would like to a cit write: N. M. Pagan, Director of Technical 
and Scientific Staffing, Martin-Denver, P.O. Box 179G, Denver, Colorado. 
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Project Phoenix Aimed 
At Cheaper Launches 


Washington—Air Force's Project 
Phoenix is aimed at making future 
launchings of large space vehicles as 
common and as reasonable in cost as 
takeoffs of B-52 bombers. 

The Phoenix studies (AW Dec. 5, p. 
26) are an attempt to integrate the best 
features of all phases of vehicle launch- 
ing operations into a utilitarian ap- 
proach that would be valid for at least 
10 years. 

Dev clopment of systems growing out 
of the studies is expected to begin next 
year. Test launches would begin in 
1964, and the systems would be oper- 
ational by 1965 

Work now is being done by Aero- 
space Corp., the Rand Corp., and Air 
Research and Development Command's 
Ballistic Missile Division. Initial recom- 
mendations are expected to go to BMD 
by the middle of next year. Aerospace is 
handling design work. Based on this, 
Rand will conduct economic studies 

Phoenix work is being done simul- 
taneously in Defense Department Ballis- 
tic Missile Committee evaluations of 
low-cost upper stages for space vehicles 

Emphasis in the Phoenix work cur 
rently is on the launching of satellites 
and space probes, rather than missiles 
but the advantages would apply equalls 
to either type of weapon system. USAF 
has established a requirement for an 
800,000-Ib. booster in connection with 
Phoenix, but the studies are much 
broader than just development of a low 
Aspects of the studies are 
@ Missile launch complex design, in- 
cluding new concepts in ground sup- 
port equipment 
© Low vulnerability. 

@ Quick reaction time. 

e Extended shelf life of booster com- 
ponents. Generally, Phoenix concepts 
probably will be applicable to handling 
of two-stage vehicles 

© Recoverable boosters. 

© Flexibility, including the ability to 
handle solid and liquid propellant rock- 
ets, conventional or exotic fuels, and 
boosters of various sizes 


cost booster 





Nuclear Test Facility 


Washington—Team of Ralph M. Par. 
sons and Thiokol Chemical Corp. was 
selected last week by National Aero- 
nautics and Space Administration to con- 
duct a four-month design study for the 
National Nuclear Rocket Development 
Facility (AW Dec. 5, p. 37). Contract 
in excess of $100,000 will be negotiated. 
The study essentially is aimed at defin 
ing test facility requirements and _rec- 
ommending a site. 


© Economy-—reliability and utility at 
minimum cost. 
e Adaptability to various enviror 
and geographic conditions 
¢ Utility resulting from rugg 
complicated, easily maintained 
paired vehicles and launch faci 
The likelihood is that facilities : t 
ing from Phoenix will be erected first a 
Atlantic Missile Range launch ind 
later at the Pacific Missile Range. PMR 
lists Phoenix among its scheduled rang: 
programs. 
One Phoenix scheme under 
calls for an off-shore, Texas tow: 
of launching complex, consisting 
central control station for each pair 
= Bolstering this — h are 
ver of company studies, both f 
and unfunded, that also cont 
water-based launchings (AW D 
P 69) 


Bids Are Due Dec. 28 
On Nimbus Integration 


Washington—Bidders for the 
weather satellite. systems integrat 
must submit proposals by De 
National Aeronautics and Spa 
istration’s Goddard Space Flight 
ter. 

Industry also is preparing | 
for the Nimbus spacecraft. Syst 
tegrator will be responsible for 
ing the stabilization, power and 
subsystems in the spacecraft 
Bidders’ conference on both 
was held Nov. 28 at Goddard 

Nimbus component cont: 
ready have been awarded to G 
Electronics Laboratory, Inc 
telemetry transmitters; Radio ( 
America, for design and const 
of an electrostatic television cat 
oratory model, and Internatior 
phone and Telegraph Corp 
diometer 

Another Goddard contract 
to be awarded within the 
weeks is the orbiting geophysi 
vatory (OGO). Contenders f 
modular spacecraft (AW Sept 
include Aerojet-General Corp 
Convair, General Electric, Gru 
Hughes, Lockheed, Radio C 
America and Space Technology | 
tones 


ental 


’ 
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Atlas Able lunar orbiting 
launch failed Dec. 15 when the 
vehicle exploded 68 sec. after lift 
fell in 70 ft. of water 8-12 mi. off 
Canaveral 


Convair-Astronautics will build t 
experimental satellite payloads und 
$1.9-million Advanced Research P 


ects Agency contract. The three piggy- 
back payloads will be launched into 
22,000-mi. orbits on Atlas Centaur test 
flights starting in 1962. 


Republic Aviation has moved the 
umnual August vacation period back to 
Dec. 22-Jan. 9 for F-105 production 
workers. Company said the move was 
made to permit F-105 acceptances to 
catch up with production. 


Rep. Chet Holifield (D.-Calif.), who 
who will become chairman of the Joint 
Congressional Committee on Atomic 
Energy in the new Congress, charged 
last week that Department of Defense is 
blocking development of Project Pluto 
18 a nuclear ramjet engine for a low- 
level supersonic missile. 


Minneapolis-Honeywell has won a 
contract for first-phase in the develop- 
ment of an intertial guidance system for 
Dyna-Soar (AW Nov. 14, p. 23). 
Honeywell’s Aeronautical Division will 
function as an associate prime contrac- 
tor in the Dyna-Soar program under the 
six-month contract. 


American Rocket Society has asked 
the U.S. Court of Appeals to block the 
recent action of Federal Communica- 
tions Commission in denying petitions 
of American Telephone & Telegraph 
Co. and other common carriers who op- 
posed the granting of frequencies above 
390 mec. to private microwave users 
until the spectrum needs of commercial 
communications satellites are estab- 
lished 


Australia will place an initial order 
for 30 Dassault Mirage III interceptors, 
choosing the French Snecma Atar 
9-powered aircraft over the Lockheed 
F-104 (AW Dec. 5, p. 23). Australia 
probably will build subsequent aircraft 
under license, but may replace French 
with U.S. avionic equipment. Switzer- 
land, also considering the airplane, has 
been approached by Australia about 
handling design changes in common. 


United Aircraft a has acquired 


15% interest in Ratier-Figeac, a French 
company that has manufactured propel- 
lers and components for the French 
uir force and NATO under license to 
United’s Hamilton Standard Division 
for six years. Other Hamilton Standard 
products may be added to the com- 
pany’s lines later for sale in the Euro- 
pean common market. 


Army-Martin Pershing made its sec- 
ond successful two-stage flight at the 
Atlantic Missile Range last week, carry- 
ing a Bendix inertial guidance system 
for the first time. Guidance was flown 
for checkout only and did not control 
the missile. 
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Carriers Scramble to Fill Florida Seats 


Jet competition into Florida from northern points 
heavier than ever despite leveling off of market. 


By Glenn Garrison 


New York—Airlines serving the Florida market look forward to an excellent 
Christmas holiday business, but their fingers are crossed as to whether 


trafhe over the entire winter season will fill greatly expanded jet capacities 


from the northeast and midwest 


Miami's growth as a travel market has shown signs of leveling off in the 
face of competition from other jet-accessible travel areas (AW Oct. 3, p. 39) 
Nevertheless, competition on many routes into Florida from northern points 
will be heavier than ever this year, with jets now serving all the major cities 
Some airline officials believe that seats in anything but jets will be hard to 


sell during the season 

Airlines will operate 434 million seat 
miles into Florida from the northeast 
this month, according to one airline 
estimate—an increase of about 8% from 
last December. From the midwest, the 
estimated total is 361 million seat miles, 
in increase of about 18%, 
to the estimate. Of the northeast ca 
pacity, about 50% will be in jets; the 
percentage from the midwest will be 
ibout jet during December and 
higher late in the season. Seat-mik 
totals for the rest of the winter season 
certainly should not be relatively less 
than the December estimates 

In the New York-Miami market, the 
jet situation has at least temporarily 
brought a marked change in the car- 
riers’ relative positions Eastern Air 
Lines, traditionally the heaviest opera- 
tor on this route, will have fewer jet 
seats this winter than cither of its two 
competitors, National Airlines and 
Northeast Airlines. Northeast plans to 
schedule the most jet seats of the threc 
lirlines. 

But when piston and Lockheed Elec- 
tra turboprop schedules are included, 
Eastern still will be way out in front in 
volume of New York-Miami service 

Eastern, with a current jet flect of 11 
Douglas DC-Ss, has had to spread its 
jects to mect competition in many mar 
kets. 

It also recently inaugurated jet 
service to Mexico City, a market it be 
lieves has great potential. 


according 


7-7 
> 4 


Increased Competition 


Florida faces increasing competition 
from other tourist areas as the jets cut 
travel times and begin to reshape travel 
patterns around the world. Examples of 
areas competing strongly with Florida 
is tourist markets are the Caribbean 
ind Puerto Rico. 

Jet service to Florida from midwest- 
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crn points will leap in volume this 
winter. Eastern and Delta will offer 
more jet seats from Chicago and other 
cities; Trans World Airlines will con 
tinue to provide jet service from St 
Louis; Capital Airlines will enter the 
jet market with leased Boemg 720s 
from Pittsburgh and Cleveland. North- 
west Orient Airlines’ plans are clouded 
by an engineers’ strike, but if that is 
settled the carrier will schedule 
jcts from Chicago to Miami. 


Market Outlook 


Ilere is the outlook of seven airlines 
which are now presently serving the 
llorida market 
e Capital is leasing two 720s from 
United Air Lines and plans two daily 
flights from Cleveland to Miami and 
two daily flights from Pittsburgh to 
Miami. The aircraft will be 97-passen 
ger mixed configuration; two will op- 
erate in mixed-class service and two as 
night coach. From its three major Flor 
ida markets—Buffalo, Cleveland, and 
Pittsburgh—and other Great Lakes area 
points, Capital will offer 572 daily seats 
im jets, Douglas DC-6Bs and a Vickers 
Viscount turboprop. The seat total is 
up about 112 from last winter's peak, 
but flights total 10 instead of 12. This 
is Capital's third season in the Florida 
service. The airline expects to do well 
this season because it will have no jet 
competition on its Cleveland-Miami 
and Pittsburgh-Miami runs. From Capi 
tal’s point of view, Miami offers not 
only a market in itself but a gateway 
to the Caribbean from Capital's mid- 
west points. 
¢ Delta believes competition in some 
of its Florida markets will be strong this 
season, but points out that the situa- 
tion is not new. Delta expects to be in 
a good competitive position, having 
been first with both DC-Ss and Convair 


soon 


880s from the midwest. As of next 
month, Delta will be offering 1,001 
daily jet seats to Miami in nine flights, 
up from 595 jet seats in five flights last 
January. The 880s, in all-irst-class 84. 
scat configuration, will serve Miami 
from Chicago and Cincinnati, Miami 
will be served from Chicago and De- 
trait by DC-Ss carrving 119 seats in 
mixed configuration. Including other 
Florida cities, Delta will be offering 
1,542 seats in jet and piston aircraft, up 
from 1,553 last January, Delta feels it 
will get its share of the Florida market 
because of its jet position. What the 
over-all market will be this season, ac- 
cording to Delta, depends on such fac- 
is the weather and whether there 
s an economic recession. In the past, 
schedules somctimes have been cut back 
when the traffic hasn't materialized, and 
Delta will do this again if it becomes 
necessary. This is not expected, how- 


tors 


cs T 

e Eastern will be operating a normal 
138 flights in and out of Miami this 
scason to and from northern cities, up 
24 flights from last season. The figures 
do not include extra sections. There 
will be 18 ject flights a day in and out 
f Miami to northern points, including 
New York, Chicago, Boston, Philadel- 
phia and Detroit. Eastern’s 115-pas- 
senger DC-Ss will be competing with 
jets on every route to Miami, Examples 
from New York, Eastern will schedule 
345 daily jct seats against 516 seats by 
National and 630 seats by Northeast 
rom Chicago, Eastern’s daily jet seat 
total will be 230 against 240 by North- 
(assuming its strike is settled in 
time) and 560 seats by Delta. From 
Detroit, Fastern’s 230 jet seats will 
be matched by 238 Delta jet seats 
Fastern will be serving several Florida 
points with jects this season: Tampa with 
daily DC-S flights, West Palm Beach 
with the same, Including DC-7Bs and 
Flectras as well as jets, Eastern plans 
to offer more than 10,000 seats a day 
in and out of Miami to northern points. 
An extra daily ject flight 
coming holidays has been scheduled and 
has been sold out. Bookings to Florida. 
F.astern reports, are up 10% (compared 
with an increase of 100% for bookings 
to Puerto Rico). Eastern, accepting a 
delay in DC-8 delivery in return for gct- 
ting the more powerful JT4 engine, got 
a late start in the jet competition to 
Florida. In New York-Miami service, 
National scored by leasing Pan Ameri- 
can 707-120s for the 1958-1959 winter 
season, and Northeast leased 707-320s 
from TWA _ the following winter. 


west 


over th 
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New Airport for Moscow 


Modern concrete and glass terminal over 1,000-ft. long is under construction at the new Domodedovo Airport 25 mi. south of Moscow. 
Terminal is designed to handle simultaneously 14 transports as large as the Tu-114 and presumably will serve international trafic now 


handled at Sheremetyevo Airport. 


pattern will not conflict with those at Moscow's present asirports—Vnukovo, Shere: 


and Acroflot training flights are scheduled to start soon at Domodedovo. 


Eastern’s first DC-8 service was inaug 
urated late last January, and last winter's 
peak jet frequency was three daily 
flights in cach direction. This winter's 
total of nine round-trip jet flights in 
and out of Miami does not include 
space in a thrice-weekly Braniff jot in- 
terchange, which is expected to provide 
106 seats 

© National's ject capacity is up this sea 
son, but overall capacity is down 
Total seats available this month from 
key northern cities to Florida, includ 
ing extra sections for the holidays, is 
55,420; last December's figure was 60,- 
052 seats. National's peak winter daily 
round-trip jet flights will total six, four 
of which will be New York-Miami, on 
Philadelphia-Miami, and one New York- 
Tampa. In addition, there will be a 
daily interchange jet flight with Pana 
era. During the last peak season, Na 
tional operated four daily New York- 
Miami round trips with leased Pan 
American 707-120s, carrying 125 seats 
in mixed configuration. The carrier 
got its first DC-8s last February, and 
in February and March inaugurated 
DC-8 schedules for Philadelphia Miami 
and New York-Tampa. The DC-8s, of 
which National now has three, carry 
101 coach and 28 first-class seats. Na- 
tional has not leased jets this year 

@ Northeast, with six 880s leased from 
General Dynamics, expects to operate 
1 substantial proportion of the jet serv- 
ice between Miami and the northeast 
this season. For Northeast, this tem- 
porary edge in jet capacity will provide 
1 “wonderful opportunity” and may 
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enable the airline to get into t 
in 1961. First-quarter 1961 

tell the tale, the airline feels. | 
ter, Northeast operated one da 
trip with its leased 140-pass« 
320, but otherwise largely 
from the New York-Miami mar 
its heavy competition. This 

the leased 320 still providing 
schedule, five 880 daily round | 
planned between New York and * 
From all northern points t 
coast of Florida, Northeast wil 
daily 880 round trips, five DC- 
trips, and the 320 flight, f 

of 1,581 seats in each directior 
seats will be 76% jet. Last 
seat total was 976. The DC-6! 
ules will operate into other 
points than Miami, but may 
pletely withdrawn from Florida 
1, depending on how the traff 
velops. Northeast will be 
from Boston, Philadelphia, N 
and Washington to Miami, Ft 
dale, Jacksonville and Tampa 
the December, 1959, throug! 
1960, period, Northeast’s Florida t 
was up 5% over the previous lik 
However, with December exclu 
increase was 22.4%. This is 
the Eastern strike of Decemb 
gave Northeast an abnormally h 
s0 last December's total showed 
Last summer's business was wa 
July off 32%, August off 22 
ample. One reason: the recessior 
ing about May “dried Miam 
little.” But Northeast expect 
season generally this year in Fl 


Passengers will board through covered walkways extending from two loading fingers. Traffic 
vetyevo and Bykovo. Runways are nearly complete, 


e Northwest feels it would be prema- 
ture to announce any jet schedules until 
the result of the strike is determined. 
l'imetables out before the strike began 
called for a DC-8 flight beginning Dec. 
15, Seattle-Chicago-Miami. Another 
flight was to have been added in Janu- 
ary, Minneapolis/St. Paul-Chicago-Mi- 
ami. Present schedules are three daily 
Electras from Minneapolis/St. Paul to 
Miami via Chicago. In peda February 
ind March of 1960, Northwest carried 
ibout 69,000 passengers in and out of 
Florida, up from 59,412 for the previ- 
ous like period. Northwest says the 
potential Florida season looks good on 
the basis of telephoned requests for 
space, but of course its own results are 
hard to predict because of the strike. 

¢ Trans World Airlines will offer the 
same daily St. Louis-Miami round trip 
nonstop service in 707-120s, plus two 
daily Super G maak trips with stops, 
~~ it offered last season. In addition, 
a -320 will make a Kansas City-St 
Por Miami round trip on four = 
days of the week beginning Jan. 
TWA has no jet competition on this 
route and feels it will have no problem 
filling the jets. However, TWA was 
forced to discontinue the practice of 
operating its Miami-St. Louis jet on to 
Los Angeles with only a change of 
flight number. Civil Aeronautics Board 
required the airline to change planes 
it St. Louis, which it now does as a 
connecting flight to the West Coast. 
Including the four-a-week 707-320 serv- 
ice, TWA’s round trip seats to Miami 
will total 300 first class and 446 coach. 
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Chosen Instrument Urged on Sparse Routes 


By L. L. Doty 


Washington—Institution of a single 
carrier, or chosen instrument, operation 
to replace competition between U. S. 
flag carriers on low traffic density inter- 
national routes has been proposed by 
United Research, Inc., in a report pre- 
pared for the White House. 

The report, which urges that inter 
iational civil air operations continue 
to be conducted on an economic rather 
than political basis, proposes a traffic 
olume formula as the determining 
factor in judging how many carriers 
should serve a given route. In addition, 
the report found that all-cargo carriers 
make only a “modest contribution’ 
toward national defense and _ that 
relatively few overseas routes have 
sufficient potential to support an all 
cargo airline during the next few years 

The United Research report was 
issued to coincide with the arrival last 
week of the Civil Aeronautics Board 
final decision in the Transpacific Route 
Case at the White House. If the CAB 
followed Examiner William Madden's 
recommendations that competition be 
ncreased, the two documents will be in 
sharp contrast, since United Research 
takes strong issue with the examiner's 
initial decision on grounds that traffic 


in the Pacific area is not promising 


Coincidentally, the Aviation Securi- 
ties Committee of the Investment Bank- 
ers Assn. of America recommended just 
before issuance of the United Research 
report that the pros and cons of a return 
to a chosen instrument policy in inter- 
national air transportation be studied. 
“If our international airlines are to 
meet their foreign competition success- 
fully,” the report said, “it may be that 
they should complement each other's 
services more rather than draining them- 
selves in internecine conflict.” 

Many of the committee’s recommen- 
dation’s reflected points made in pre- 
vious years, but the chosen instrument 
one was a new clement. 

Chances are strong that President 
Eisenhower will use the report as a 
guide in approving or disapproving the 
CAB decision in the Transpacific Case, 
but it is unlikely that it will play a 
material role in presidential decisions in 
other major areas of the world once 
the Kennedy Administration 
into office 

Here are the highlights of the report 
e More than one U. S. carrier should 
operate over a given route onl when 
the carriers can be expected to have 
available a minimum of 116,000 Third 
and Fourth Freedom passengers in both 
directions or 58,000 in each direction 
This standard applies to long-haul 


moves 





upon, he said. 


B-70 Mach 3 bomber. 


must be a derivative of the B-70. 


ment program. 


for very long.” 





USAF Supersonic Transport Policy Outlined 
New York—Development of an economical Mach 3 transport is inevitable whether 
the U. S. or some other country is first to achieve this goal, Air Force Chief of 
Staff Gen. Thomas D. White told the American Ordnance Assn. here. 
USAF has a lively interest in a national program to develop a supersonic transport 
and stands ready to make available its existing capabilities and to contribute to this 
program in the area of development management or any other way it can if called 


Gen. White noted that some misunderstanding apparently exists on the USAF 
position in this matter (AW Nov. 14, p. 21) and emphasized that the Air Force 
does not contend that any commercial supersonic transport must be a modified 


Gen. White said that only through a national supersonic transport program can 
the U. S. maintain is over-all leadership in aviation—‘‘a leadership which is manda- 
tory if the Air Force is to continue to be pre-eminent in acrospace power.” He 
also noted that USAF cannot now justify the funding of such a supersonic transport 
program on military grounds alone, but it can foresee several interesting military 
applications for such an aircraft and would certainly 
were available through a national program.” 

“It has long been our conviction,” Gen. White said, “that the development 
of a Mach 3 bomber such as the B-70 would open the door to higher speeds and 
performance by the civil aircraft of the future. 
construed to mean that the Air Force feels that a national supersonic transport 


“There is no doubt that the experience and knowledge gained in the B-70 program 
will reduce the total cost and effort of the supersonic commercial transport develop- 
Furthermore, unless the aircraft which is first developed under this 
program takes full advantage of the advanced technology of the B-70 in terms of 
speed and growth potential, it cannot in my opinion remain commercially competitive 


“make good use of it if it 


This, however, should not be 








international routes only. Traffic vol- 
ume below this minimum will not 
support adequate, economical and 
profitable service by more than one 
airline. 
e Multiple designation of U. S. car- 
riers does not adversely affect political 
relations with foreign governments but 
it does complicate the task of U. S. 
negotiators because of copflicts of car- 
rier interests. In addition, multiple 
designation becomes an issue in inter- 
national relations when total capacity 
offered by U. S. carriers may be drain- 
ing trafic from foreign carriers. 
e No points in Europe or the Middle 
East in addition to those now being 
served by U. S. carriers warrant more 
than one carrier either now or in the 
future 
¢ importance of London, Paris and Lis- 
bon as gateways will be reduced when 
Rome and Frankfurt receive direct serv- 
ice as primary gateways. Traffic at and 
through Lisbon already falls below 
minimum standards for competition be- 
tween U. S. carriers. Competitive 
service by two U. §. carners is not 
justified at Madrid 
¢ Trafhe potential from Frankfurt will 
provide only marginal support for com- 
peting U. S. carriers if the German- 
city becomes a primary gateway, and 
uspension of one of the existing U. S 
carriers, “presumably Trans World,” 
should be considered. 
¢ Competition by two U. S. carriers at 
London, Paris and Rome is now war- 
ranted and will continue to be war 
ranted, but no second around-the-world 
service in competition with that offered 
by Pan American is justified 
© Expansion of U. S. gateways to in 
clude major cities other than New York 
should be treated as separate routes and 
should be tested for the number of 
carriers by the minimum traffic volume 
formula. All-cargo service of Seaboard 
ind Western Airlines “does not appear 
have caused appreciable competitive 
our carners, but it should not 


harm to 
be subsidized or expanded to handle 
idditional types of traffic.” 

e Traffic density in the Pacific 
even with substantial growth, will be 


ea, 


much less than in the Atlantic area, 
ind traffic from the U. S. Fast Coast 
to the Far East over the polar route 
does not warrant competitive service, 
contrary to Madden's recommendation 
Pan American should not be awarded 
iccess to East Coast coterminals on its 
Central Pacific route, and Northwest 
hould neither be certificated into Cali- 
fornia gateways for Central Pacific traf- 
fic nor awarded a Central Pacific route 
However, if it is decided that North- 
west should receive a Central Pacific 
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route for reasons other than economic, 
its present Portland-Seattle route to 
Hawaii should be extended to Tokyo. 
* Traffic is not sufficient to support an 
extension of Trans World Airlines’ 
route, which now terminates at Bang- 
kok, to Hong Kong and Tokyo. If, for 
reasons other than economic, it is con 
cluded that a second around-the-world 
service is necessary, TWA and North- 
west should be joined at Hong Kong. 
 Point-to-point competition in South 
America is excessive, but the report 
urged that no action should be taken 
to correct the situation pending a set- 
tlement of the government's antitrust 
suit against Pan American, Panagra and 
W. R. Grace & Co. 

© U. S. airline service in South America 
should consist of a single East Coast 
carrier and a single West Coast carrier 
competing with one another only at 
Buenos Aires. “Such a pattern could 
be achieved by resolution of the Panagra 
control question, merger of Panagra’s 
and Braniff’s routes and suspension of 
Braniff's spur route into Rio de Janciro 
and Sao Paulo «: 

In developing its standards for mul- 
tiple designation, the United Research 
group started on the assumption that 
when “there is a more or less fixed pool 
of trafic along a route or series of 
routes, the splitting of this available 
trafic between two or more carriers has 
the tendency to reduce schedule fre 
quencies or load factors.” This, the re- 
port found, reduces total revenues and 
has an adverse effect on unit costs 

It stated that if, because of competi 
tion, a carrier cannot reach a reasonabk 
utilization of its ground personnel and 
facilities to the pomt where it can easily 
minimum station unit 
costs will grow 

United Research said that, at any pre 
vailing level of rates and fares, a carrier 
must achieve a certain minimum load 
factor in order to cover its aircraft op- 
crating costs and a certain higher level 
to cover its total operating costs. Di- 
version of trafic by competition, the 
report concluded, tends to reduce cither 
load factors or number of scheduled 
frequencies a carrier can operate. A 
sharp drop in load factors causes a 
substantial revenue loss, which leaves a 
carricr with little choice but to cut 
schedules and thus raise unit costs and 
lower utilization of personnel and fa- 
cilities—and create a loss of traffic be- 
cause of less attractive schedules 

The report admitted that minimum 
standards for multiple designation could 
discourage a single carrier from devel- 
oping traffic above that standard for fear 
of having another carrier placed along- 
side it. On this point, the report said 
that the sethewiell goes an should not 
be treated as an inflexible formula but 
regarded as a basis on which CAB and 
the President can exercise judgment 


absorb costs. 
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TWA Seeks Early 880 Deliveries; 
Financing Program Nears Closing 


Trans World Airlines wa rking 
last week to get some of it nvair 
880s delivered and into ser 
Christmas. If obstacles are cl 
airplanes probably will go in 
sections and not scheduled flight 

TWA ’'s one 880 on hand, » has 
been used in its training prog: vas 
being painted at the TWA haul 
base in Kansas City prior to placing it 
on the line. At least two or three air 
planes at Convair’s plant at San Diego 
could be ready for delivery qu 


Initial Service 


Routes likely to get 880 s 
include New York-Chicago a1 
cago West Coast, points wher 
Air Lines and American Air 
been pushing jet service. Anoth 
ice likely is New York-Phoen 
the season is beginning an 
American has begun to operat 
720 service. Dayton-Chicag: 
West Coast is another possil 
Scheduled service will not 
january 

Closing of the TWA fin 
is scheduled for Dex 
Dex 
till some possibility of 
hitch, but since Howard H 
natures are on letters of int 
not likely. ¢ 


unnecessa 


gram 
be moved up to 


clopment i 
expected to 


on payment for 


raise 
charges inc 


delivers deiay \ AW 


long 
p 29) 
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The lenders in the Dillon, Read plan 
which Hughes offered to accept will 
choose two trustees on the basis of par- 
ticipation in the loans. Since $90 mil 
lion of the total of $165 million long 
term debt contemplated will be pro- 
vided by Equitable Life Assurance Co. 
and Metropolitan Life Insurance Co., 
their influence could be great in the 
selection. 

Balance of the long term debt—$75 
million—will be provided by a group of 
banks headed by Irving Trust Co., and 
in order of participation after Irving 
l'rust, Bank of America, National Trust 
and Savings Assn., Bankers Trust Co., 
Mellon National Bank and Trust Co., 
Morgan Guaranty Trust Co., First Na- 
tional Bank of Boston, Security First 
National Bank of Los Angeles, the Cali- 
fornia Bank and the National Bank of 
Commerce of Houston. 


Debentures Offered 


In addition, TWA will offer $100 
million of subordinated income deben- 
tures with warrants to its stockholders 
with Hughes Tool Co. purchasing not 
only its pro rata portion of $78 million, 
but also enough of the debentures not 
taken up to provide TWA at least $100 
nillion 

One of the first steps expected will 
be a reshuffling of TWA’s board, after 
which a new president is expected to 
be chosen. The proposed merger with 
Northeast has been extended until Dec. 
31 and might be extended further. 


Buttrésses Support Roof of TWA’s Idlewild Terminal 


Concrete roof of Trans World Airlines’ new passenger terminal at New York International 
Airport weighs 11 million Ib. and is supported by four buttresses. Terminal is expected 
to accommodate 785,000 passengers during 1962, its first year of operation, and 1.1 million 
passengers by 1970. A walkway will connect terminal building with a star-shaped building 
equipped with seven gates for simultancous accommodation of seven aircraft. 





MAXIMUM capacity of Sikorsky’s twin-turboshaft S-61L is 28 passengers. 


In this configuration, helicopter’s cargo space totals 116 


cu. ft., split between a removable baggage pod and two side-by-side bins in the aft right fuselage 


Sikorsky Rolls Out First Airline S-61 


of the cockpit at the base of the fuse 
the drawer-like pod can carry 
ibout 1,200 Ib. of baggage or about 25 


By David H. Hoffman 


Stratford, Conn.—Sikorsky’s twin-tur 
bine S-61L, a 25 to 28-passenger |! 
copter purchased by Los Angeles Ait 
ways and Chicago Helicopter Airways 
should enter airline service shortly after 
it earns full certification in September 
of next year, the manufacturer report 
last week 


If Sikorsky’s 


} 


timetable unfol 
schedule, the first S-61L will be 
livered to Los Angeles Airways in Ma 
x June of 196] with provisional 
tification. Both carriers plan to in 

rate §-61L schedules next fall 

l'o date, Los Angeles has ordered five 
of the 18,700 Ib. gross weight helicop 
ters and Chicago has ordered four 
Basic price of the aircraft, which in 
cludes its two General Electric T58-8 
turboshaft engines, is listed at $650,0/ 
by Sikorsky. 

Flown here last week in its first pub 
lic preview, the S-61L incorporates a 
lockout device that enables its pilot 
to check hydraulic, servo, electrical, 
communications and other systems 
without engaging the helicopter’s rotor 
[his is accomplished by linking the 
left engine’s turboshaft to the accessory 
section of the aircraft’s main gear box 


42 


Because the pay of helicopter airline 
pilots usually is based upon rotor time 
ind because only the left engine of the 
S-61L need be started to work through 
preliminary checklists, the disengaging 
feature is expected to earn substantial 
ivings for future operators 

Aircraft delivered to Los Angeles 
Airways will carry removable baggage 
pods, an innovation for helicopters de 
signed by Clarence M. Belinn, presi 
dent of the airline. Located just aft 


lage 
gc, 


suitcases in mixed assortment (AW 
Oct. 3, p. 52 
Carts for conveying the pods to the 
terminal after they have been rolled out 
of and off the aircraft now are being 
fabricated at the Sikorsky plant here 
Ihe four aircraft slated for Chicago 
ration will not contain the pod fea- 


John S. Gleason, Jr., president 





Sikorsky 
Gross weight 
Empty weight 
Useful load 
Fuel capacity 
Main rotor diameter 
Fuselage length 
Over-all length 
Engines 


Average cruise speed at sea level 
Best rate of climb at sea level 
Range with full fuel load 





S-61L Data 


158-8 turboshaft engines developing a maximum of 1,250 shp. and 
having a normal power rating of 1,050 shp 
Maximum speed at sea level at average gross weight 


18,700 Ib 
9,270 Ib 
9.430 Ib 
390 gal 

62 ft 

58 ft. 11 in 
72 ft. 8.5 in 


Two General Electric 


147 mph. 
136 mph. 
1,600 fpm. 
350 stat. mi. 
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of the airline, has said that his $-61Ls 
will be used exclusively for passenger 
service. 

Designed specifically for airline use 
(most other helicopters in commercial 
service represent outgrowths of military 
projects), the S-61L, in its several con- 
figurations, also incorporates: 
¢ Fore and aft doors to enable simul- 
taneous loading and unloading of pas- 
sengers and cargo. Forward door is 
50-in. wide, used primarily for wwe 
and located just under twin jet intakes 
on top of fuselage. Aft door has built-in 
airstair that free-falls open and retracts 
with the aid of power stored in a spring 
motor 
@ Movable cabin bulkhead that adjusts 
the size of cargo and passenger com- 
partments to take full advantage of 
available loads. The fully upholstered 
bulkhead, which fits from ceiling to 
floor and from wall to wall, contains 
a door to link the two compartments in 
flight 
yal hold under cockpit to house 
electronic and communications gear. 
An external door permits easy entry for 
maintenance purposes. 
© Soundproof interior offering an in- 
flight noise level about 50% less than 
the comparable level in the piston-en- 
gine Sikorsky S-58 operated by Chi- 
cago Helicopter Airways 

Speed range of the $-61L on one en- 
gine is from 40 to 100 kt. Although 
the helicopter cannot hover on single 
engine, it can maimtain a positive rate 
of climb at average gross weights if 
airspeed is kept above 60 to 65 kt. 


Potential Growth 


Growth potential of the S-61L is il- 
lustrated by its maximum structural de- 
sign weight of 20,500 Ib.—a weight 
1,500 Ib. greater than the one at which 
the helicopter first will be certificated 
The 20,500-Ib. figure, therefore, marks 
the ultimate gross weight the aircraft 
can operate at without undergoing an- 
other round of airframe stress 
testin 

4 Navy version of the S-6IL, the 
HSS-2 anti-submarine warfare helicop- 
ter (AW Nov. 7, p. 19), already has 
logged 1,400 hr. in test and demon- 
stration flights. According to Sikorsky, 
the HSS-2 has been pushed well beyond 
its 155 mph. maximum design speed 
without mishap and has satisfactorily 
demonstrated its capability to perform 
its design mission: a 4 hr. ASW patrol 
carrying both search gear and attack 
weapons 

Although the HSS-2 has an amphib- 
ious hull and side pontoons, the S-61Ls 
ordered by Chicago and Los Angeles 
will be limited to land operations. With 
over-land route structures, the two car- 
riers clected to save the extra cost of 
the amphibious version of the $-61L. 


costly 
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Quesada Blasts AOPA and ALPA 
During FAA Report to Congress 


Washington—The Federal) Aviation 
Agency Administrator E. R \esada 
accused Aircraft Owners and Pilots 
Assn. and Air Lines Pilots A last 
weck of attempting to rmine 
Federal Aviation Agency's safety rules 
and enforcement during a farewell ap 
pearance before a House (¢ merce 
subcommittee report on FAA's two 
year existence. 

In his two-hour, 47-page testimony, 
Quesada told the subcommitt: ided 
by Rep. John Bell Williams (D.-Miss.) 
that when he became administ 
the newly-created agency on 
1958, “I was by no means n 
the past history of the AOPA 
self-serving group. But | 
I was not fully prepared f 
tensity of their imvective 
imaginative and sometimes 
methods they employ.” H« 
the FAA post Jan. 20 when P: 
Eisenhower leaves the White H 

Declaring that he refuse 
“intimidated” or allow FAA 
to be intimidated, Quesada 
a case-by-case list of AOPA 
attacks on FAA and urged 
committee to continuc to in 
fective administration for ait 

The type of pressure “wi 
ployed” against FAA, Ou 
follows this pattern: “First, 
rule. If our action is not in a 
the desires of the pressure g 
termed irbitrary and 
Second, attack the procedur 
the wisdom of the action 
that it cannot be successfull; 
the procedure by which th 
taken is described as ‘unfair’ o1 
Mhird, attack the agency. Assu 
procedure is above reproach 
tack the agency itself. The 
characterized as a  ‘dictat 
Fourth, attack the man. W 
agency withstands this attach 
attack the administrator. His 
tion is publicly demanded, 
munications are addressed to th 
dent calling for his distnissal 

He challenged AOPA to 
validity of its accusations that 
a “police state” and a “reign of t 
in the courts of the land, com 
that the association was financ 
to do this with its annua 
“conservatively estimated to b 
cess of $1 million.” Quesada 
frequently AOPA attributes 
tentions” to FAA, tells its pilot 
bers the agency is about to “har 
irrevocably” and then takes cr 
defeating self-generated proposal 
existed only in their imaginat 


noted that AOPA officers are neither 
elected by “or in any way controlled 
by the membership” of over 80,000 
pilots. 

Quesada was critical of ALPA for 
its opposition to FAA’s 60-year age 
limitation on airline pilots and its un- 
successful refusal to allow cockpit space 
for FAA in-flight inspectors. “We had 
no intention of abandoning our inspec- 
tion duties under the Federal Aviation 
Act at the whim of ALPA,” he com- 
mented. Quesada noted that all of the 
court decisions that have been handed 
down so far in two cases involving pilot 
age have supported FAA’s 60-year 
limit. ALPA has appealed one case 
to the U.S. Court of Appeals. 


Examiner Proposes 


Short Coach Flights 


Washington—U. S. Civil Aeronautics 
Board Examiner Paul N. Pfeiffer 
termed coach service economically feas- 
ible in short haul markets last week and 
proposed that minimum service stand- 
ards be set in short-haul markets serving 
New York. 

In his initial decision in the New 
York Short-Haul Coach Investigation, 
Pfeiffer said that short-haul coach serv- 
ice is used by passengers in approxi- 
mately the same proportion as it is 
offered. 

He said such service conducted 
with Douglas DC-4, DC-6B and Lock- 
heed 1049C equipment can be oper- 
ated as profitably and, in some in- 
stances, more profitably than first-class 
service in short-haul markets. 

His recommendations called for the 
inauguration of a New York-Washing- 
ton no-reservation, economy service by 
American, Northeast, National and 
Eastern within 90 days of the Board’s 
final decision in the case. He urged 
that, if at least one of these carners 
has not instituted the service within 
that time, that Allegheny Airlines be 
granted an exemption lifting its one- 
stop restriction so it may conduct the 
service on a one-year experimental basis. 

He proposed this standard as a means 
of ensuring minimum adequate coach 
service in all short-haul markets: short- 
haul markets should be provided with 
a minimum of two daily coach flights 
in each direction, one during the morn- 
ing commuter period, which he defined 
as between 7:00 a.m. and 10:00 a. m., 
and the other between evening com- 
muter hours—4:00-7:00 p.m. Pfeiffer 
said this service would permit round- 
trip commuting in one dey. 
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WITH THE VERTOL 107-MODEL II 


The new twin-turbine powered Vertol 107 has 
inaugurated a new era in helicopter operations 
New York Airways has already ordered ten of these 
tandem-rotor helicopters in the luxurious airline 
_ version. Five will go into service by the spring of 
1961, providing New York Airways passengers 
‘with the comforts now enjoyed in conventional 
- fixed-wing aircraft. For greater passenger con 
venience, Vertol’s unique mobile baggage con 
tainer can be removed, unloaded and replaced in 
minimum time, eliminating one of the most annoy 


ing causes of passenger delay. 


Airline operation is only one of the many applica 
tions for the Verto! 107-Model II. Its twin-turbine 
reliability and ease of handling —its altitude-and 
speed characteristics — its water landing capabili 
ties—its extra-large cargo capacity and straight-in 
rear loading —its ability to haul loads internally, 
externally or half-in, half-out — all add up to new 
speed, new dimensions in versatility and new 
economy for many commercial and industrial 
applications such as petroleum, mining, logging, 


and construction. 


For complete details on the Verto! 107-Model Il, 


write: Commercial Sales Manager 


—— 
as 
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Airline Traffic—October, 1960 


Revenue | 
Passengers load 
Miles Factor 

(000) 





Over-eall 

Revenve 
Revenve load 
Ton-Miles Factor % 


— —_— 


Freight Total 


Ton-Miles 


U. S. Mail 
Ton-Miles 


Express 
Ton-Miles 


Revenue 
Passengers 





DOMESTIC TRUNK 
American 
Braniff 
Capital 
Continental 
Delta 
Eastern 
National 
Northeast 
Northwest 
Trans World 
United 
Western 


INTERNATIONAL 
American 
Braniff 
Caribbeon Aflantic 
Delta 
Eastern 
Mackey 
National 
Northwest 
Pan American 

Alaska 
Atlantic 
Latin America 
Pacific 
Panagra 
Resort’. 
Trans Coaribbean 
Trans World 
United 
Western 


LOCAL SERVICE 
Allegheny 
Bonanza 
Central 
Frontier 
loke Central 
Mohawk 
North Central 
Ozark 
Pacific' 
Piedmont 
Southern! 
Trons-Texas’ 
West Coast 


HAWAIHAN LINES 
Aloha 
Howaiien 


CARGO LINES 
AAXICO* 
Aecrovias Sud Americana’. 
Flying Tiger 
Riddle —Domestic 

Overseas 

Seaboord & Western 
Slick 


HELICOPTER LINES 
Chicago Helicopter 
Los Angeles Airways 
New York Airways 


ALASKA LINES 
Alaska Airlines 
Alaske Coastal 
Cordova 
Ellis ' 
Northern Consolidated 
Pacific Northern 
Reeve Aleutian 
Western Alaska 
Wien Alaska 


Avalon Air Transport 
' Not available. 


2 No operations this month. 


699, 672 
196,684 
310,994 
116,421 
295,503 
626, 402 
123,178 
123,502 
152,303 
428,304 
713,288 
133,693 


556,199 
94,434 
125,674 
75,504 
156,965 
310,135 
70,233 
40,901 
103,145 
378,332 
516,480 
73,638 


6,995 
5,550 
26,282 
1,549 
36,881 
6,514 
3,150 
13,399 


6,717 
11,223 
1,800 
2,071 
54,080 
1,814 
2,752 
21,209 


4,950 
145,178 
82,069 
40,242 
10,068 


5,377 
195,034 
96,221 
156,504 
17,275 


9,679 
37 ,672 
16,074 
3,336 


15,005 
117,327 
39,932 
5,188 


66,934 13,653 
24,258 
15,195 
29,955 
20,297 
60,463 
85,505 
54,303 


3,063 
8,067 
3,272 
12,269 
14,932 
9,672 


42,211 
31,739 7,674 


26,539 
38,112 


3,921 
7,698 


15,386 


4,943 


24,932 | 


498 | 


97 6 
292 


9,434 
4,249 
1,348 


1,860 
9,276 
1,173 

414 23 
2,362 


8,891 


3,796 


5,991 | 


8,84) 


241 | 


52 
56 
34 


28 
44 
37 
59 
31 
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1,775,581 
472,453 
567 ,458 
238,561 
499,625 

1,312,318 
298 , 867 
122,153 
640,965 

1,466,793 

3,416,887 
289,604 


13,208 
42,420 
2,007 
1,829 
133,187 


1,249 
1,254,584 


35,021 
2,426,000 
434,198 
2,636,890 
89,250 


1,540,430 


289,337 | 


9,493 


18,116 | 


7,138 
8,491 
28,914 
6,272 
19,650 


39,261 | 


18,764 


14,183 


15,120 


3,059 


965,353 


63,985 | 


4,208 
3,871 
43,648 
1$2,232 


$3,171 | 


74) 
44,097 


455 


Compiled by Aviction Week from airline reports to the Civil Aeronautics Board. 





1,144,642 
136,201 
352,558 
138,949 
351,773 
644,609 

62,568 
$1,216 
324,484 
843, 589 
,049,881 
114,161 


, 571 


60,659 
44,793 
30 


4,760 


12,906 


| 
| 
| 


10,905,306 
496, 567 
545,563 
587,432 

1,320,813 

2,196,640, 
642,380 
229,824 

1,576,551 

4,253,333 

7,401,184 
348,250 


316,573 
104, 490 
6,685 
27 ,078 
380,738 
4,169 
8,864 
935,340 


201,084 
5,250,002 
4,748,890 
3,901, 180 

526,239 


$06,983 
1,907,985 
166,692 
21,845 


53,920 
11,110 
18,202 | 
67,113 | 


21,660 
$9,427 
39, 207 


22,636 


22,733 | 


} 
| 


5,744 | 
225,855 | 


11,640,766 
3,058,188 

467,368 
3,286, 809 
2,200,522 


427 ,205 
5,448 
48,927 


68,696 
419,892 
75,853 
1,158 | 
91,033 | 


395 


* Extensions granted due to destruction of records by fire. 


67,158,951 
10, 158,318 
13, 502, 888 | 
8,201,950 
17,254,472 
34,056,458 
7,789,361 | 
4,991,004 
12, 446,774 
42, 826, 009 
64,394,961 
7,806,353 


1,028,612 
1,339,628 | 
175,908 | 
260,350 
5,540,958 
180,627 
318,474 
4,471,820 


793, 100 
26,037,781 
14, 937, 696 
22,701,837 
2,489,585 


1,770,994 | 

15,766, 966 

4,527,264 
574,512 


1,492, 448 
597,158 
326, 176 
686,221 | 
340,632 

1,232, 154 

1, 592,238 

1,094, 177 


899,607 
776,235 


322, 932 
846,143 


13,275,937 
3,122,792 
472, 490 
4,958,332 
4,693,759 


48,768 
16,977 
30,785 


1, 382,290 | 
53,968 
74,300 


174,951 | 
1,553,411 

248,011 | 

4,068 | 
194,433 


56 
47 
49 
41 
49 
39 
37 
4) 
47 
51 
56 
50 


42 
48 
61 
34 
41 
50 
66 
56 


52 
55 
57 
62 
54 


83 
64 
66 
49 


43 
45 
38 
45 
45 
43 
46 
48 


49 


43 


45 
55 
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First aircraft to land at new Lima-Callao International Airport was this Panagra Douglas DC-8 en route from New York to Buenos 
Aires. The 618-acre $8-million airport, which replaces Limatambo Airport, was inaugurated Oct. 29. Activation was delayed until 
construction of a two-mile double-lane access highway and a four-lane bridge over the Rimac River were completed. 


+ 4 


New Lima-Callao Airport Designed for Jet Traffic 


Located about 6 mi. from the business center of Lima, the airport lies just a few feet above sea level north of the port of Callao. Cargo 
building will serve as temporary passenger building until new terminal is completed next year. Jet traffic approaches the airport from the sea, 
eliminating noise problem. Runway is equipped with ILS and latest lighting aids 





Main runway is 11,504 ft. long, 147.6 ft. wide, laid out on magnetic headings of 3 17 deg. Runway is equipped with highspeed turn- 
offs to accelerate traffic flow. Also, 18,358 ft. of taxiways have been laid and amp 0.2 exists for construction of parallel strips. 
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ARLIN-ROCKWELL 


TURBOJETS 
FAH PHANTOM II 


The J79 is furnishing 
power for the world's 
highest and fastest 
flying jets. 


MRC experience in the design and manufacture of bear- 
ings used in General Electric jet engines, beginning 19 years 
ago with 1-A, America’s first jet engine, extends through the 
powerful Mach 2 J79. 


In 1941, when General Electric produced America’s 
first jet engine, MRC was prepored by 43 years ex- 
perience to recommend and produce bearings for it. 


Since then, continuing progress has enabled MRC to 
meet problems created by the further development of 
jet engines. 


MRC Bearings have been used in many jet-engine 
models made by General Electric —including the 
latest, the J79. 
Backed by 63 Years Experien 
Consult OUR Engineering Department 
on YOUR Bearing Problems 





Fairchild Write-down 
Includes Unsold F-27s 


Fairchild Engine & Airplane Corp.'s 
latest inventory write-down of $5,500,- 
000 includes four completed but unsold 
F’-27s now parked on the ramp at Hag- 
erstown, Md., and six others, also un- 
sold, in various states of completion. 

Fairchild will commit no more lots 
to production until these airplanes are 
sold and until there are indications 
future lots can be sold profitably. Sales 
interest is reported in the completed 
airplanes, primarily by corporate cus- 
tomers (AW Oct. 24, p. 27). 

The write-off, taken in the third 
quarter, plus an operating loss of $1.3 
million for the year to date, gave Fair- 
child a nine-month total loss of $6.8 
million on sales of $65,501,000. Sales 
for the same period last year were $56,- 
217,000 and a net proht of $728,000 
or 24 cents a share was reported 

Fairchild reports it has ample spares 
inventory for F-27 operators and is 
maintaining its existing service. organi- 
zation. Certification of the airplane at 
a higher gross weight of 38,500 Ib. is 
near completion and a new Walter 


Kidde nose wheel steering system will 
be available 


Washington Helicopter 
Network to Be Studied 


Washington—Civil Acronautics Board 
will investigate the need for scheduled 
helicopter operations between Wash- 
ington and the three airports serving it, 
reversing a long-standing ban against 
consideration of expanding scheduled 
helicopter service 

The case will be limited to the ques- 
tion of between National Air 
port, Dulles International Airport and 
Friendship Airport and a point or 
points in Washington. This excludes 
consideration of service between Wash 
ington suburbs and the downtown area 

The Board has refused for several 
years to consider expanding the ex- 
periment in helicopter operation now 
being conducted by New York Air- 
ways, Chicago Helicopter Airways and 
Los Angeles Airways. Basic reason is 
the continuing heavy requirement for 
subsidy, which ran more than $4 mil 
lion last year for the three carriers 
Congress has been pressing the CAB 
to reduce airline subsidies 

Now the Board says it will consider 
helicopter service here because Wash- 
ington ranked third in flight depar- 
tures and fourth in passenger boardings 
among U. S. cities in 1959. CAB also 
noted that of the number of other 
applications on file, none involves a 
city served by three airports. 

Federal Aviation Agency expects to 


SCTVICS 
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complete the Dulles Int 
Airport in Virginia next year, 
third airport to the two throug! 
Washington currently is ser 
tional Airport and Baltimor 


ship Airport. Dulles is 23 air 


27 miles by highway from 
Washington, and it is 46 air 
50 road miles from Friend 
tional is close to the downto 

Authority to operate sched 
copter service in the Washin 
has been requested by the Balt 
Annapolis Railroad Co., the M 
Co., Henry M. Bliss, Pilgrin 
ter Services, Inc., the Rum 
Chesapeake & Potomac Airwa 
D. C. Transit System, Inc 
York Airways, Inc. These and 
applications will be heard in 
case 


TWA’s 1649A Cargo 


Conversions Total 12 


| 


new 


Los Angeles—Six mor 
1649A Super Constellations v 
verted to all-cargo SCTVICK 
World Airlines by Lockhe: 
Service for $1.7 million, mah 
of 12 of the conversions 
TWA. 

Work is nearing complet 
first six and will start on the 1 


by the end of the month. Converted 
aircraft have stronger structure to in- 
crease maximum landing Weight and 
thereby increase the payload weight 
limit. Three Super Constellations in 
the new order will be given weather 
radar installations. TWA claims the 
converted aircraft will be the world’s 
longest range all-cargo aircraft. 


Use of Word ‘Jet’ 
Curbed in Advertising 


Washington—Air Tiaffic Conference 
issued new voluntary advertising regula- 
regulations for member airlines 

Chief among the new rules is clarifi- 
cation of turbine-powered aircraft han- 
dling in advertisements and the use of 
the term “jet.” Jet will be used only 
when describing turbojet aircraft. In 
describing turboprop transports, air- 
lines will use turboprop, jet prop or 
prop jet. In advertising involving turbo- 
props, airlines will make clear by draw- 
ing propellers or traces of propellers that 
the aircraft is powered by turboprop 
engines, not turbojcts. 

Airlines also agreed not to advertise 
flight time which is less than the time 
shown in its published schedules and 
not to advertise a lower fare structure 
than its officially filed tariffs. The new 
regulations will become effective Jan. 1. 





Now—fly Ethiopian Airlines 





| Come: tale Mr (01gel-t-me + bial or. F 


CA.THRE: ACC 


ETHIOPIAN AIRLINES 


“i WONDTRLAN 


ay7e 





SPECIALIZED 





How Hamilton Standard 
factory overhaul cuts these 
important maintenance costs 


Many of today’s aircraft components 


1, PERSONNEL TRAINING EXPENSE 
ce which can be costly to you in man- 


demand scrupulous engineering ser 


power and training. At Hamilto: 
technicians and engineers concentr 
the company has specialized in re 
every U.S. commercial transport 


bombers, transports... and private 


@ Jet fuel controls 

@ Air-conditioning systems and 
components 

@ Pressurization systems and 
components 


@ Fuel-air and pneumatic 
starters 


tandard, nearly 500 thoroughly trained 
ute exclusively on overhaul. For 42 years, 
nditioning such components for virtually 


a wide range of military fighters, 


and executive aircraft. Examples: 


@ Propeliers—biades, controls, 
gear boxes 

© Actuators 

® Valve assemblies 

@ Electrical and electronic 
components 

@ Test equipment 


2. INVESTMENT IN SPACE, SPECIAL EQUIPMENT, PARTS. Hamilton Stand- 


ard maintains independent, fully 
parts inventories and the latest 
ment. In addition, the company 
laboratories are available for spe 
components. 


DOWN-TIME OF AIRCRAFT. By « 


Standard is able to provide except 


as 5 days on propellers... .5 to! 
Standard’s location—adjacent 
airport—also makes possible qui 


To learn how economically Hamilt 
and facilities can aid your maintena: 
& Repair Department. 
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AIRLINE OBSERVER 


> Vickers-Armstrong: is continuing to hold engineering and performance 
parameters of the VC.11 medium range jet transport in a flexible state 
despite the fact that it has received an option for 15 of the aircraft from a 
North American airline. Vickers does not feel that the single option would 
justify freezing the design of the VC.11 around one customer's require- 
ments. Also, some consideration is being given to designing the aircraft 
around U.S.-built turbofans rather than Rolls-Royce bypass engines as a 
means of attracting U.S. markets 


> Inauguration of the first new I-18 service since the Ilyushin turboprop 
transport was grounded last August because of fuel injection problems has 
been announced in the Sovict press. The new service is further evidence 
that the bulk of II-18 service has been resumed. The newest I-18 run is 
from Moscow to Krasnoyarsk in central Siberia, a 2,235 mi. route which 
will be flown daily on a 5 hr. 40 min. nonstop schedule, 


» De Havilland Aircraft has expanded its efforts to sell the triple turbojet 
DH-121 Trident transport to U.S. carriers. A 10-man de Havilland sales 
team spent part of last week trying to transfer American Airlines’ interest 
in Boeing 727 triple-turbofan transport (AW Dec. 12, p. 40) to the Trident 


> Federal Aviation Agency has ordered nine additional long-range radars 
from Raytheon Co. at a cost of $5.2 million. This will bring the agency's 
total of long range radar facilities to 52. Use of amplitrons on the new 
equipment gives the radars a range of 200 mi., and up to 60,000 ft. altitude 
capability on shorter ranges. 


> Trans World Airlines is considering showing first run motion pictures on 
long-haul transcontinental and overseas turbojet flights. Custom-designed 
projector, the Strato-Cinema developed by David Flexer of Inflight Motion 
Pictures, Inc., is concealed in a ceiling compartment at the rear of the first- 
class cabin and the screen is placed in front of the compartment behind 
the lounge. Ear sets with individual volume control carry the sound to the 
passengers. One unit has already been installed in a Boeing 707 for 
evaluation. 


> Federal Aviation Agency has forecast an increase in the number of passen- 
gers carried by the three U.S. certificated helicopter airlines from 366,000 
in 1959 to more than 2 million by 1970. The FAA also has evaluated 
requirements for helicopter services in metropolitan areas other than New 
York, Chicago and Los Angeles, where service has already been established. 
Washington, D. C., and San Francisco-Oakland stand out as likely possi- 
bilities for certificated operations in the next decade, according to FAA. 


© Continental Airlines has been authorized by the Federal Aviation Agency 
to increase time between overhauls on its Pratt & Whitney JT3C6 turbojet 


engines from 200 hr. to a total of 1,600 hr. 


> Recent mild strength in airline stocks was triggered in part by several large 
orders to buy American Airlines, including one by a major investment trust. 
The ensuing move by the group probably was encouraged by Civil Acro- 
nautics Board reaffirmation of the 10.5% rate of return of investment, 
but technical market factors also played a role. One analyst pointed out 
that the year-end rally under way now might continue to push up prices 
of depressed airline stocks into January. But without any fundamental 
improvement in business in sight, he said prices are apt to fall back quickly, 
especially since gencral economic conditions show little sign of supporting 
a general, sustained market rally. 


© West Indian Civil Aviation Commission recommendation for a West 
Indian national airline might mean liquidation of British West Indian Air- 
ways and formation of a new company. British Overseas Airways Corp., 
which owns BWIA now, would only be permitted to hold a minority inter- 
est in the West Indian airline. The Commission recommended a small 


jet fleet—a minimum of four aircraft—for the projected airline, with short-to- 


medium range aircraft as the Boeing 727, Vickers VC. 11 or the DH 121 
listed as suitable. 








SHORTLINES 





> British Overseas Airways Corp. has 
been recommended by a Civil Aero- 
nautics Board examiner for authority 
to serve Philadelphia, Baltimore and 
Washington as additional co-terminal 
points with New York on its trans- 
atlantic route. Examiner also recom- 
mended that Boston, now classified as 
in intermediate point, be reclassified 
18 a co-terminal point. 


© De Havilland Aircraft Co., Ltd., has 
delivered the last of three Comet 4C 
transports ordered by Compania Mexi- 
cana de Aviacion. To date, de Havil- 
land has delivered or has on order 60 
Comet 4, 4B, or 4C aircraft to cight 
airlines, the Royal Air Force and the 
Roval Canadian Air Force 


> Eastern Air Lines has started dailv 
round trip Douglas DC-5B turbojet 
scrvice between New York Interna- 
tional Airport and Palm Beach Inter- 
national Airport, Fla., bringing to five 
the number of daily turbojet flights 
operated by Eastern to Florida from 
New York 


> El Al Israel Airlines plans to begin 
yperating weekly Boeing 707-420 
turbojet service direct from New York 
to Tel Aviv Jan. 5. Aircraft will be 
leased from Varig Airlines until the 
first of EF] Al's 707s are delivered next 
spring 


> International Civil Aviation Organiza- 
tion has three new African members, 
bringing total membership to 83. The 
three nations are Republics of Mali, 
of Senegal and Federation of Nigeria. 


> Northwest Airlines reports traffic in 
November was off 27.6% from the 
same month last year and attributes the 
decline to the strike by DC-8 flight 
engineers. All Northwest's DC-Ss are 


grounded 


> Pan American World Airways plans 
to begin twice weekly turbojet service 
from New York to African points Jan. 
3. Operating with both Douglas DC-3 
and Boeing 707 turbojets, the flights 
will leave New York on Tuesday for 
Dakar, Monrovia, Accra, Leopoldville 
ind Johannesburg. On Saturday, a 
flight will originate in New York for 
Santa Maria, Azores, Lisbon, Dakar, 
Monrovia and Accra. 


> Piedmont Airlines plans to initiate a 
seven-day-a-week family plan service 
Jan. | if CAB approves it. Under the 
plan, one parent buys a full fare and 
the other adult and all children under 
22 pay two-thirds fare. 
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this new turbocopter 
delivers a 2,000-pound payload 
at 14,000 feet 











Sikorsky S-62 demonstrates 2,000-pound payload deli n the Himalayas at 14,000-foot altitude. 


The Sikorsky S-62 can hover...and then deliver, 
with pin-point precision, a 2,000-pound payload at 
14,000 feet. This far exceeds the performance of 
helicopters of the S-62’s weight class, and actually 
betters the performance of much larger helicopters. 
The turbine-powered S-62 thus opens new horizons 
for high altitude exploration, construction and sup- 
ply —major news for helicopter operators. 

Altitude capabilities are only one of the many 


unique features built into this boat-hulled turbo- 
copter. It es off and lands almost anywhere—land, 
water, sh urd, marsh, tundra, ice, mud. Find out 
more about the S-62’s economies and operating fea- 
tures. Call or write Sikorsky today. 


World of Mobility by 
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FIRST indirect cycle nuclear aircraft engine design seriously considered in the U.S. was the very large ducted fan shown above. The fan or 
engine air was heated in the condenser after it was compressed by the blower. This engine was under development by Pratt & Whitney from 


Special Report: 


Disputes Cloud Nuclear Plane Effort in 





This is the first of a series of articles 
on the various applications of nuclear 
power to aircraft and space vehicles. 


Washington—U.S. effort to develop 
a nuclear-powered aircraft is entering a 
critical period in its 14-year history, still 
clouded by technical disagreement and 
a general lack of public understanding. 
It is now finally committed to a flight 
program, but many financial and tech- 
nical questions remain unanswered. 

This new period of difficulty for the 
Aircraft Nuclear Propulsion program 
arises from the nearly $1 billion spent 
on the program so far with no result 
than can easily be demonstrated to the 
technical community, Congress, the 
services or the public. This lack of 
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understanding complicates the problem 
of justifying the $750 million expendi- 
ture conservatively ecstimated to be 
needed before the first test aircraft flies. 
The financial problem is further com- 
plicated by marked technical disagree 
ment among the few experts in the 
field. Chief cause of contention is the 
choice between direct and indirect cycle 
nuclear powerplants. The experts at 
least agree on the necessity for develop 
ing both powerplants further before 
choosing~—and this is one factor that 
continues to make ANP expensive 
Current Air Force plans call for the 
first nuclear-powered flight of a sub- 
sonic experimental aircraft in 1965. 
This testbed aircraft, weighing about 
500,000 Ib., will be built by Convair 


Division of General Dynamics Corp. 
and will be flown extensively with con- 
ventional turbojet engines before nu- 
clear powerplants are installed and 
flown. The current program also calls 
for continued development of these 
two nuclear powerplants 

¢ General Electric direct cycle nuclear 
turbojet in which the reactor is used in 
place of the normal chemical fuel com- 
bustion chamber, with the engine air 
flow and the compressor shaft passing 
through the reactor. This engine con- 
cept has been under constant study and 
development since 195] 

¢ Pratt & Whitney indirect cycle nu- 
clear turbojet in which the reactor is 
placed to the side of the engine. 
The conventional chemical combustion 
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AERONAUTICAL ENGINEERING 














FEED TURBINE (ont Enoeet 

owen SeDhe MODEL of the circulating fuel reactor designed for the Pratt & Whitney engines for the 
once-planned USAF WS-125A aircraft is shown above. This reactor was developed by 
Pratt & Whitney in conjunction with the Oak Ridge National Laboratory. While it did 
not prove suitable for aircraft use, this type of reactor has a bright future for ground-based 
industrial powerplants. Liquid metal was used as the heat transfer agent and coolant. 


blower was driven by high pressure steam. The 
1951 to 1953. 


Critical Period 


chamber heat source is replaced by a 
large radiator on this engine. The radi- 
ator is kept hot by a closed loop heat 
transfer system in which a fluid is cir- 
culated through the reactor, into the 
radiator and back to the reactor. 
First development work with the in- 
direct cycle engine concept concen- 
trated on the use of pressurized water 
as the heat transfer fluid. It began in 
1951 and was abandoned as unsatis- 
factory in 1953. A circulating fuel re- 
actor was experimented with from 1953 
to 1956 for use in the aircraft indirect 
cycle engine. This liquid fuel reactor 
proved unsatisfactory for aircraft use 
but has shown considerable promise for PODDED installation of indirect cycle nuclear turbojets in a completely self-contained power 
stationary ground power stations. Cur- package has been proposed by Pratt & Whitney. The podded unit shown in a conceptual 
rent indirect cycle engine heat transfer model above has two turbojets whi: perate from a single reactor. 
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Chronology of Nuclear Program Reorientations 


@ 1946. Air Force began funding the Nuclear Energy Propulsion 
for Aircraft (NEPA) program, which was to determine the feasi- 
bilitay of nuclear-powered aircraft flight. Fairchild Engine and 
Airplane Corp. was the program manager. 

@ 1948. Atomic Energy Commission established the Lexington 
Project at the Massachusetts Institute of Technology with the 
same purpose as the NEPA program 

@ 1950. Lexington Project and the NEPA program both concluded 
that nuclear-powered aircraft flight was possible, even though it 
would be difficult and expensive to achieve. Most of the scientists 
on these two projects concurred in the estimate that it would take 
15 years and over $1 billion to accomplish the projected nuclear 
flight. 

Air Force and Atomic Energy Commission phased out the 
NEPA program and the Lexington Project in 1950 and jointly 
formed the Aircraft Nuclear Propulsion program. Objective of 
this program was to develop the technology of reactor materials, 
shielding and powerplant and aircraft design to the point where 
feasibility could be established on a detailed and firm basis. It 
was believed that this technology could be developed within five 
years if the problems were pursued with maximum effort 

The ANP takes a novel management approach. The man in 
charge must be a member of the AEC organization to satisfy 
the law that all U.S. reactor and shield development be under 
the control of that agency. He must also be a member of the Air 
Force to discharge USAF responsibility for developing airframes, 
engines and auxiliary systems needed for flight 

Brig. Gen. Irving L. Branch, who is in charge of the ANP 
program, is assistant director of the AEC’s Division of Reactor 
Development for Aircraft Reactors and holds the Air Force posi 
tions of Chief of the Aircraft Nuclear Propulsion Office and Assist 
ant Deputy Chief of Staff Development for Nuclear Systems 
Gen. Branch replaced Maj. Gen. Donald J. Keirn in these posts in 
1959. Gen. Keirn had been in charge of the ANP program since 
1950 

Technical management of the program is conducted from the 
ANP office at AEC headquarters in Germantown, Md. Personnel 
of this office include Air Force officers and Air Force and AEC 
civilians who exercise Gen. Branch’s authority over both AEC 
and Air Force portions of the program. From the contracting 
standpoint, the AEC finances the reactor and shield development, 
and other systems are funded by the Air Force 

The ANP office has cognizance over the nuclear aircraft, Pluto 
nuclear ramjet and SNAP nuclear auxiliary programs 
Authority over the Rover nuclear rocket program was transferred 
from the ANP office last October to a new AEC-National Aecro- 
nautics and Space Administration office similar to the ANP office 
@ 1951. Objective of the ANP program was expanded to include 
the demonstration of nuclear-powered flight. Development work 
began on two types of nuclear engines. General Electric obtained 
a contract to develop the direct cycle engine, and Pratt & Whitney 
contracted to develop an indirect Pressurized water 
was used in this indirect cycle designed to get the reactor heat to 
the engine which was actually a large ducted fan about 13.1 ft 
in dia. and 67.6 ft. long 
@ 1952. Decision was made to build an experimental nuclear en- 
gine suitable for flight testing in the Convair B-36, with the 
flight date projected for 1956. Direct cycle was chosen for this 
engine, and General Electric gave its aircraft nuclear propulsion 
project department status and began work on this flight engine on 
a six-day a week basis 
© 1953. Convair-GE experimental flight test program with the 
B-36 was canceled, primarily at the insistence of Defense Secre- 
tary Charles E. Wilson. General Electric direct cycle develop- 


power 


ycle engine 


ment work was continued through Air Force Secretary Harold 
Talbott’s diversion of unallocated funds to the project. 

Pratt & Whitney work with the pressurized water indirect cycle 
engine was terminated because of the engine’s poor growth po- 
tential. The company then began a close association with the Oak 
Ridge National Laboratory in the development of a molten salt, 
circulating fuel reactor for use with an indirect cycle nuclear turbo- 
jet engine 
© 1954. Air Force developed a strategic weapon system require- 
ment for the nuclear aircraft in reply to top level insistence that 
experimental or proof-of-principle flights were not worthwhile 
unless they were performed with a weapon system prototype 
This weapon system requirement, WS-125A, called for a subsonic 
cruise bomber with supersonic dash capability. Chemically fueled 
turbojets would have been carried to augment the nuclear en 
gines and provide the total power requirement for supersonic 
flight. Pratt & Whitney and General Electric were the engine 
contractors, and Lockheed and Convair the airframe contractors 
© 1955. Contractors were split into two engine-airframe teams 
for the WS-125A competition. Convair and GE were one team, 
and Lockheed and Pratt & Whitney the other. Navy began 
independent nuclear-powered seaplane studies during this period 
© 1956. USAF canceled the WS-125A program. Powerplant de 
velopment continued with no specific program goals 
@ 1957, Pratt & Whitney work with circulating fuel reactors was 
terminated, and a small effort continued on heat exchanger and 
materials studies 
@ 1958. President Eisenhower informed Congress that there was 
no urgency in the nuclear aircraft propulsion program. He rejected 
an effort to accelerate the program and get a flying testbed into 
the air as soon as possible. The President authorized a continued 
low budget development program, about $150 million a year, with 
no clearcut goal 

Several months later, the Air Force proposed another weapon 
system, the CAMAL nuclear aircraft, to provide continuous air- 
borne alert, missile launching and low-level penetration capability 

Part of the low-budget development program funds were used 
to allow Pratt & Whitney to begin limited work on a solid fuel 
reactor for the indirect cycle engine, as well as to continue its 
materials and heat transfer experiments. General Electric’s work 
with the direct cycle was also continued 
©1959. Convair won the CAMAL airframe competition. Dr. Her 
bert York, Director of Defense Research and Engineering, subse 
quently rejected the CAMAI 
that a militarily useful aircraft must be capable of sustained super 
flight and it was not clear to him that this could ever be 
achieved with the available reactor materials. Dr. York directed 
that the major effort of the ANP program be aimed at developing 
improved materials, and he vetoed a fly-carly experimental craft 
program as well as the CAMAL weapon system. Engine develop- 
ment programs at General Electric and Pratt & Whitney were 
continued. Dr. York did not question U. S. ability to produce a 
subsonic aircraft of the approximate size and weight of the B-52 
which could stay aloft continuously for about five days 
© 1960. Air Force went ahead with plans to build two Convair 
NX-2 subsonic experimental nuclear-powered aircraft, with first 
flight tentatively scheduled for 1965. It has been estimated that 
this can be accomplished within the constant budget of $150 mil 
lion per year set down by the Eisenhower Administration. Flight 
test data from these aircraft will be used to write detailed specifica 
tions for the react airframe and ground 
handling equipment required for nuclear weapon systems 

General Electric and Pratt & Whitney engine projects wer 
continued 


subsonic program on the grounds 


soni 


Ws, engines, svstcms 





AVIATION WEEK, December 19, 1960 








¢ 











 . & om be 





MODEL of the Pratt & Whitney indirect cycle nuclear engine design intended for the once planned USAF-WS-125A nuclear bomber is 
shown above. Six J91 turbojets are mated to a circulating fuel reactor which is the black vessel in the left foreground. Plumbing arrange- 
ment is about the simplest that would ever be considered. If a second reactor had been added to the system to improve reliability, the 
plumbing complexity would have been greatly increased because of the interconnections needed to allow either reactor to operate all of 
the engines. This engine system was ander development from 1953 to 1957. 


system and its reactor have been under _ types of flight by giving almost inf tems. Arguments over the nuclear 
development for about three years. Liq- range and endurance to transport uircraft have moved completely beyond 
uid meta) is being used as the heat well as bombers ibsonic feasibility and mostly concern 
transfer fluid, and the reactor has fuel Ihe nuclear-powered aircraft ha the feasibility of supersonic nuclear 
clements made of solid fissionable ma- to be justified almost solely as a flight, the cost of these high speed svs 
terials petitor of such large weapon syst tems and whether they are worth the 
: ; as the ICBM and the Polaris money. 
Financial Problems rine. The current Air Force pr 
l'otal development costs approaching _ to fly an experimental aircraft is 
an estimated $2 billion to bring the nu- few months old, and it is the first In the shift of arguments against the 
clear-powered aircraft to first flight have with this concept of fiscal competit nuclear aircraft and its costs, the tech- 
caused concern in Congress and the — since 1953 ical record of the ANP group has been 
Pentagon, but they are only part of the One of the principal results of t irgely overlooked. There is little doubt 
financial story. These development costs _ past effort to make the nuclear-pow that, in proving the feasibility of sub- 
are dwarfed when the discussion turns aircraft qualify as a strategic wea nic nuclear flight, it has solved a large 
to operational analysis and the cost of system without passing through llection of some of the most difficult 
building, maintaining and operating a perimental flight phase has been t »roblems which have ever faced the nu- 
flect of nuclear attack aircraft. Depend- tort and confuse the technical ach ear scientist or the aeronautical engi- 
ing on the original assumptions, the ments of the ANP group. While | eer, 
estimated costs for this operation run group has not been able to hold its Significant achievements in this rec- 
to $10 billion or more for about 100 without flight test data in a sophist rd 
aircraft cated operational analysis against st e Nuclear engine systems devised bv 
Policy approach of the government gic missiles, it has succeeded in the ANP group and its contractors are 
during most of the 1950s made it in- the basic problems of nuclear-povw pproximately 50 times better from a 
evitable that any discussion of large flight wer-to-weight standpoint than the 
financial commitments turn immedi- No one from the President's owerplant in the submarine USS 
ately to operations analysis and cost tific advisers down disputes the f Nautilus and nearly 200 times better 
effectiveness studies for operational that the reactors, engines, shieldin than the system in the NS Savannah, 
weapons, The Administration never re- all auxiliary systems needed in irgo and passenger ship. 
arded the nuclear aircraft engine as a clear-powered aircraft can be built e Competent technical authorities in 
lialadentell new power system which in the current state of the art. . | the U.S. and England, who had access 
should be pursued simply because it the direct cycle and indirect cvcl to the necessary information, agreed 
held promise of revolutionizing many clear engines are considered f nearly three years ago that the ANP 
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inertially damped servo motors 


Thirteen lucky solutions to stability prob- 
lems! Transicoil’s complete new line of accelera- 
tion (inertially) damped servo motors matches 
every conceivable requirement with performance 
far in advance of previously available models. You 
can have size 8, 11, 15, or 18. . . in 4, 6, or 8 poles 

. standard or high torque . . . corner frequen- 
cies cut to your special needs. And if necessary, 
an endless variety of special motor windings 
and shaft configurations. Highest 3rd corner fre- 
quency available in industry assures excellent sys- 
tem frequency response. Also, the large difference 
between the 2nd and 3rd corner frequencies sim- 
plifies amplifier stability requirements. 


Using these new damped motors in a system 
you can operate at higher gain, with less position 
or velocity error, less backlash sensitivity, in- 
creased stability. They’re far superior to damp- 
ing generators in marginally unstable systems. 
And compared to viscous damping or rate feed- 
back, permit high slewing speed, consume less 


im, 
/DAYSTROM , ,incorroratep 
4 


TRANSICOIL DIVISION 


power, generate less heat, require less wiring, 
and need no warm-up period. 

SPECIFICATION SHEETS on the complete line are 
available now on request. Or, just tell us your 
problems and we'll do our best to come up with 
a solution. 


Typical Characteristics Asymptotic Frequency Response 
of Size 8-4 pole, Size 11-4 pole Units 


NER FREQUENCY 
NDAMPLD MOTOR 











RNER FREQUENCY CPS 
Foreign: Daystrom International Div., 100 Empire St., 


Newark 12, New Jersey. In Canada: Daystrom, Ltd., 840 
Caledonia Rd., Toronto 19, Ontario. 
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group had amassed the pivper experi- 
mental proof that a nuclear-powered 
aircraft could be flown 
© High temperature reactor technology 
in the U.S. has grown out of ANP 
work. The nuclear aircraft project was 
the first to depend completely on high 
temperature reactors for success, and 
through the ANP work, reactor operat- 
ing temperatures have risen from 450] 
in the Nautilus to 1,600F in the most 
advanced experimental reactors for the 
direct cycle engine. This increase in 
temperature is now the best hope for 
making nuclear electric power systems 
economically competitive with coal and 
oil systems in the near future 

Another factor weighing in favor of 
the ANP group is that it has been the 
victim of the bookkeeping system to a 
substantial degree. While there is no 
way to get around the fact that this 
type of development work is verv ex 
pensive, the ANP program has been 
charged with expenditures which have 
done it little good but have paid off 
well in other areas of the over-all atomic 
energy program 


Value of By-Products 


For example, $85 million of ANP 
funds was spent on the circulating fuel, 
or molten salt, reactor development 
While its maintenance problems proved 
too involved for a flight system, this re 
actor has an important future industri- 
ally. 1+ would be difficult to sav that 
this nvoney was wasted, yet on the 
books it was written off against the pro- 
gram and amounts to ont 10% of 
ANP spending to date 

The majority of high temperature nu- 
clear studies in the U.S. have also been 
charged to the program, This work 
was vital to the ANP effort, but it also 
formed much of the technical founda- 
tion for the Rover nuclear rocket 
program, Pluto nuclear ramjet develop 
ment and high temperature power sys 
tems for industrial use 

The management technique of put- 
ting the nuclear aircraft program in 
competition with major strategic sys- 
tems to get its money and support has 
resulted in a namber of rather abrupt 
changes and reorientations in the prim- 
ary program goals Considerable 
criticism of the ANP program has de- 
veloped because of these policy changes 
and rcorientations, which came from 
the highest levels in the Pentagon and 
the Administration. 

From the program's beginning in 
1946, progress was rather straightfor 
ward until 1953, when Defense Sec 
retary Charles E. Wilson and others 
canceled plans for an experimental 
flight test program being conducted 
by Convair and Gencral Electric with 
a modified B-36. Since then, various 
phases of both the airframe and engine 
work have been terminated and begun 
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again, and two different nu 
ered weapon systems have b 
posed and later abandoned 

Although a specific flight 
been set for a nuclear aircraft 
positive experimental sched 
been established, the possibili 
reorientation of the ANP prog 
the near future is as strong 
was. The new Kennedy Admin 
taking office in January coul 
major changes in the ANP pr 
rate of progress and its immed 
jectives. If the new Administrat 
that the current course is pr 
are still some  controversi 
which could lead to a signif 
gram reorientation 


Current Controversies 


The main controversies toda 
iround the comparative desiral 
the direct and indirect cycle en 
tems and the size of the de 
budget. Cancellation of th 
ment cffort on cither the dir 
indirect cvcle nuclear aircraft 
being urged in certain quart 
over-all cost of the ANP progr 
allow an acceleration within th 
budget. Some members of ( 
clements of Defense Departn 
ian leadership, budget official 
Administration and certain gr 
the Air Force and the oth 
believe that the ANP program 
benefited if one of the two « 
engine systems were dropped 
concentrated on the other 

On a purely technical | 
program officials contend that 
possible now to make a soun 
between the engine systems 
enough test data to permit 
decision probably won't be a 
another couple of years. Th 
choice they seck requires the 
two questions. These question 
© Growth potential of cach eng 
be firmly established exper 
Apparently most officials comp 
judge in the ANP program an 
York’s office now believe that 
direct cvcle engine has the most 
potential and will make the n 
cient nuclear powerplant for sup 
as well as subsonic flight. This « 
is based largelv on theory, and 
be at least two vears before much 
tional proof will be available t 
stantiate it 
© Time required to bring the 
gines to flight status is not th 
Three major reactor experiment 
been completed for the direct 
engine, which will require onl 
modification to be capable of flig 
the next major development 
complete engine prototype. It i 
uled to run in about two veat 
first reactor experiment for the 
indirect cycle engine design will 1 


conducted for more than two vears, and 
the first full system test is not due until 
the middle of 1964 under the present 
schedule. 

It now appears that the subsonic di- 
rect cycle engine could be flown two 
vears or more ahead of the subsonic 
indirect cycle turbojet. This time fac- 
tor could be a major consideration if 
events in the U.S. or abroad transform 
the nucleat-powered aircraft project into 
an urgent, high priority program. 


Dissenting Views 


While the majority of nuclear engine 
designers and managers apparently agree 
with these views, there is a large mi- 
nority that strongly disagrees. It is not 
difficult to find people in this field who 
believe that the direct cycle has as 
much promise for a supersonic engine 
is the indirect cycle. Others argue that 
the indirect cycle engine could be de- 
veloped much more quickly than the 
present schedule calls for and that if 
maximum effort were applied, an opera- 
tional engine could be ready in about 
half the time now programed 

It is not possible to completely ig- 
nore these dissents because on many 
points they are based on substantial 
technical opinion. Unfortunately, there 
is no simple way to positively resolve 
these eee The great poten- 
tialities of nuclear power for aircraft 
ire locked in some extremely involved 
technical questions. Although the ANP 
program has been active for more than 
10 years, only a few men regardless of 
their training have spent enough time 
with these questions to be entirely com- 
petent to answer them. Close secrecy 
surrounding the program has prevented 
iny widespread understanding of ANP 
problems in the military services or 
mong airframe and aircraft engine 
manufacturers 

If opponents of the dual engine de- 
clopment program prevail and one of 
the two engines must be canceled in 
the near future, officers in charge of the 
ANP program and technical officials of 
the AEC and the Department of De- 
fense will be faced with an agonizing 
ind controversial decision. The dis- 
igreements over the technical merits of 
the direct and indirect cycle engines 
involve not only the contractors. They 
extend through the Air Force and AEC 
personnel managing the ANP program 
ind into top Defense and Air Force 
management. 

The factor that claims unanimous 
agreement, however, is that the decision 
whether to cancel or not to cancel one 
of these engine systems in the near 
future are is the most important 
one to be made concerning the nuclear- 
powered aircraft in the next decade. 
Following that, the next most impor- 
tant decision would be which engine 
to drop 
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SPACE TECHNOLOGY 





Satellite Size Limits Bio-Astronauties Data 


By David A. Anderton 


Washington—The major problem in 
bio-astronautics—getting large biological 
specimens into a space environment and 
measuring their responses—still remains 
a major problem because of weight and 
volume limitations of the various U.S 
satellites. 

These limitations have forced devel- 
opment of miniature, sophisticated sen- 
sors and instruments for biological 
experimentation. But bio-medical sci- 
entists reporting problems and progress 
to the 15th annual meeting of the 
American Rocket Society here pointed 
out that there is no parallel Endep 
ment of miniaturized animals. 

“If all you can lift is mice, you work 
with mice,” said Capt. Bruce Pinc of 
USAF’s Directorate of Bio-Astronautics 
Projects. 


Available Data 


Available U. S. bio-astronautical data, 
which is at a low absolute level, sinks 
relatively lower when compared with 
data the Russians telemetered from 
Sputnik V, which carried specimens 
and instrumentation to perform about 
50 different experiments. Payload ca- 

acity to spare, made possible by the 
on military booster stages available to 
the Russian bio-astronautical program, 
gave space and weight for such large 
animal specimens as dogs and rabbits 
plus multi-channel conventional instru- 





Sterilization Study 


Washington—NASA requirement that 
all spacecraft on impact trajectories must 
be biologically sterile and the possibility 
that unburned propellant containing vi- 
able organisms could survive a landing 
have led to the establishment of a re- 
search program at Jet Propulsion Labora- 
tory to investigate methods of sterilizing 
solid propellants. 

Initially, JPL is evaluating the effects 
of a 24-hr. heat soak at 125C and radia- 
tion dosages of 10’ roentgens. Early 
indications are that such treatments ad- 
versely affect the physical and ballistic 
properties of the solid propellant grain. 
Other avenues that might be investi- 
gated, suggested at the ARS meeting by 
JPL's Winston Gin and Leonard R. 
Piasecki, are research to determine which 
solid propellant candidates may already 
be inherently sterile and exploration of 
methods to incorporate agents in the 
propellant formulation to kill bacteria. 
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mentation and transmitting or re rding 
equipment. 

In contrast, many of the U. S. experi 
ments performed in bio-astronautics so 
far have not shown much more than the 
feasibility of such experiments. Even 
the future availability of man-carrying 
Mercury space capsules will t add 
much to available data, because there 
is very little physiological instr nta 
tion planned for the astronaut 
selves. 


Response Measurements 


“What we'd really like t 
animal experiments are physi 
and psychological measurement 
sponse to the environment,’ 
Albert Hetherington of US 
Research and Development 
These include clectrocardiogra 
blood pressure, body temperat 
tromiograms from muscle acti 
as_ the fen me 
and photography of eye move: 
detect disorientation. 

Psychological data would cor 
an operant task, where the ani: 
to do something because of th 
it will get for performance. Th 
would be supplemented by 
television transmission and 
recording 

Contrast between Hether 
stated goals and current 
achievements was underscored 
nik V and VI bio-astronautical 
experiments (AW Dec. 12, p. 2 
sian physiological test progra 
rently parallels that cited by Het 
ton; psychological tests were 
tailed by the Russians but 
were included because of th 
by their scientists on television 
tion of the animal behavior 

First steps toward Hetheringt 
of goals include the develop 
experimentation with the Mk 
medical recovery capsule, cu 
advanced design stage. This 
containing a single monkey, 
Strumentation to measure inter 
partment pressure, temperature 
ative humidity. The monke 
instrumented to produce an clect 
ograph and to record its respirat 
both for transmission by 
telemetcring 

A simple shock-avoidance task 
anism will test the monkey's 
motor facilities and will transmit 
by commutated telemetry. Oth: 
urements will include acoustic 
level and three-axis accelerations 


entry. The animal's face will be photo- 
graphed every three seconds to detect 
eye motion. 

In addition to telemetry, recording 
equipment will be carried to store data 
during the re-entry phase when 
telemetry transmission is impossible 
through the ionization sheath. 

Instrumentation task for animal ex- 
periments may be eased considerably as 
a result of work with surgically im- 
planted sensors and transmitters which 
have _ en the feasibility of telemeter- 
ing data through intact animal skin. 
This work, done on two rhesus monkeys 
named Charlie Brown and Lucy, was a 
joint project which was conducted by 
North American Aviation, Spacelabs, 
Inc., and Wyle Laboratories and was 
sponsored by USAF Ballistic Missile 
Division. 

Ben L. Ettelson of Spacelabs said a 
rocket flight test is scheduled for next 
year as a further step in the program. 
Current results from experiments made 
on a centrifuge and in severe environ- 
ments have proved the basic concept. 
But techniques of surgical attachment 





New Aurora Theory 

Washington—A new theory to explain 
auroras, if confirmed, will make it pos- 
sible to use auroras to determine the 
condition of earth’s magnetic and elec- 
tric fields near the geomagnetic equato- 
rial plane many thousands of miles out 
from the earth. 

The theory, advanced at the American 
Rocket Society meeting by S. L. Akasofu 
of the Alaska Geophysical Institute and 
Sydney Chapman of the High Altitude 
Observatory in Colorado, secks to explain 
why the aurora generally appears in the 
form of one or more long thin bands of 
light in the east-west direction, mainly 
at high latitudes, and subsequently breaks 
up into rayed bands, folded and pleated, 
while strong earth currents simultane- 
ously appear around the earth in the 
auroral zone. 

Akasofu and Chapman suggest that 
streams of protons and electrons arriv- 
ing from the sun, which are trapped by 
the earth’s magnetic field, produce new 
earth currents and magnetic fields that 
alter the earth’s magnetic field and pro- 
duce neutral lines of magnetic field— 
which in turn produce the aurora. The 
subsequent change in aurora is believed 
to be due to the growth of an eastward 
electric field and current along these 
neutral lines. 














Instrumental in your future... Beckman 


of medicine steps ahead e!n research, Beckman centrifugal instruments, firs 


are vital to the continuing qu 


proteins, amino acids, nt 


BECKMAN INSTRUMENTS, INC. F 


est for cures. Beckman electr 


Bir relatic nsn ps 


jments ana >y 


\A 


trumentation. Whe 


medical and clinical instruments—moving the science 


t to isolate the polio virus 
struments explore the nature of 
nutrition and the life process 
during major Surgery and 

al system—a whole 
Smallerthnana 


nN be Medici 


liability remains the 


Beckman 








New Hydrazine Method 


Washington—Acrojet-General Nucle- 
onics reports that it has succeeded in 
producing “measurable quantities” of 
hydrazine by fission fragment irradiation 
of liquid ammonia, 

Indications are that the fission-chem- 
ical reactor, developed under a USAF 
Air Materiel Command contract, will be 
able to produce hydrazine at an amor- 
tized cost of approximately 25 cents per 
pound, according to the company. It is 
too carly to tell what effect this sig- 
nificantly lower cost predicted for hydra- 
zine will have on the material's use in 
rocket propellants. 











and the reduction of self-generated noise 
in the transmitter are problems that 
need more work, Ettelson said. 

First phase of the joint program was 
the development, implanting and use of 
a pulse rate modulated transmitter with 
RE oscillator, driven by the input from 
an amplifier connected to sutures acting 
as electrodes for taking the electrocardio- 
gram. The complete package, about the 
size of a hi-fi or stereo pick-up head, was 
surgically implanted in the peritoneal 
cavities of the monkeys 

Output of the transmitter was re- 
ceived by an antenna molded into the 
restraint couch holding the animal, and 
the signal was retransmitted. 

Second phase of the work, now under 
contract, is to develop and flight-test a 
three-channel FM/FM_ telemetry  sys- 
tem to measure and transmit the clectro- 
cardiogram, phonocardiogram and respi- 
ration of the animal. End point of this 
phase is the scheduled rocket flight 

Surgical implantation, combined with 
developments in microminiaturization, 
may produce a revolution in clinical 
medicine as one by-product of bio-astro- 
nautical experimentation. “Mini sen- 
sors’ combining sensor, amplifier and 
FM transmitter in a package about the 
size of a nickel have ane developed at 
Douglas Aircraft Co. These units, first 
aimed at measuring physiological impair- 
ment of tissues anod psychological as- 
pects of fatigue, could be combined 
with data-processing techniques and dis- 
play devices to open new avenues in 
medical and psychological research. 

One cxample is a cardiac diagnostic 
machine developed in feasibility form at 
Douglas and described to the meeting 
by Dr. Harry L. Wolbers. This machine 
uses detection and classification tech- 
niques of sonar returns to analyze sound 
patterns of heart disorders. Output of a 
phonocardiac pickup on a human is fed 
into the machine, and an indicator 
light shows the nature of one of several 
heart disorders, normally undetectable 
by conventional sound recording tech- 
niques alone, 
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Mini sensors can free a human 


ject from the wiring of conventional 


diagnostic machinery so that an el 
encephalogram could be made at 
limits of human performance 
of with the subject at rest. 

But even farther down the sca 
miniaturization was a_ sensor-t! 
mitter unit described by Alfred M 
Mayo, NASA assistant director 
bio-engineering. Mayo said a 
unit, about the size of an un 
flake of oatmeal, had been functio: 
since 1957 in proof of the 
reliability of the components 

Reliability of such units, whic 
creases as the size decreases an 
design gets farther away from cor 
tional wired components, was emy 
ized as the real gain in miniaturizat 

Mayo said the use of advanced 
tronic equipment as tools for the n 
cal profession has received ter 
impetus. Computers have been 
study respiratory gas exchange 
mechanisms of muscular contra 
analyses of coronary heart diseas¢ 
the storing and interpretation of 
sonality tests 

A need for miniaturized computer 
this type, growing in part out 
vanced studies aimed at improving 
play techniques for pilots, has pro: 
the RV-2-1 computer now under d 
opment. This unit uses thin fil: 
magnetic material, microcircuit a1 
fiers and solid-state power suppliec 
could handle up to 80 million bit 
information per second, and fit 
volume of 3 cu. ft., Mayo said 

T . 
New Plasma Technique 

> " “ee 
Uses Pulsing RF Field 

Washington—New technique for 
celerating a neutral plasma for 
vehicle propulsion by using a pul 
radio-frequency (RF) field, whi 
pears to offer attractive advantag 
present techniques, was reported 
during the American Rocket S 
meeting 

The technique, called plasma 
eration by quasi-static RF electric 
gradient, eliminates the probler 
space charge neutralization that ex 
in ion engines and climinates the h 
equipment required to produce 
netic accelerating fields now use 
plasma engines 

The new approach, which has | 
experimentally verified, was report 
three Radio Corp. of America 
tists: T. T. Reboul, G. A. Swart 
G. D. Gordon. The technique 
outgrowth of the use of RF fie! 
confine plasmas for various fusion p 
studies 

When a radio frequency voltag 
applied to a cylindrical electrode, | 
ducing an electric field that varies s 
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© Automatically records boresight error, 
percent transmission, antenna patterns 


© Accuracies greater than 
£0.1 milliradian (1°/175) 


© Test and align doppler antenna systems 
© Flight line boresighting 


The effectiveness of the finest radar 
tracking system can be destroyed by 
the variations in refraction of the 
radar beam as it passes through the 
lastic radome. The CTI Automatic 
dome Boresight-Error Measuring 
System assures fast, accurate meas- 
urement of the radar beam deflection 
as a continuous function of the an- 
tenna position. Three recorders plot 
the magnitudes of the horizontal 
and vertical error components, plus 
the total vector sum of the beam de- 
flection angle, directly in millirad- 
ians. Rate of change of beam deflec- 
tion angle, essential to fire control 
and missile applications, is readily 
available from the recordings. Per- 
cent transmission through the ra- 
dome is measured and recorded 
directly. Antenna patterns are plotted 
with, or without, radomes. This high 
accuracy continuous automatic testing 
detects discontinuities overlooked by 
manual methods. The complete op- 
eration is controlled from the master 
console. The Model 150C, pictured 
here, is available for frequencies 
from S through K, bands and infra- 
red. With five years of world-wide 
proof of rformance, the CTI 
Automatic Boresight-Error Measur- 
ing System is another example of 
CTI's advanced leadership in meet- 
ing the needs of modern electronics 
technology. 


Write for full information and 
state your general application 
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Why the aircraft industry uses more Cutler-Hammer 


When human lives and huge investments of money are 
at stake, infallible operation of all component parts is 
essential. There is no place for a switch or power relay 
which doesn’t perform with complete reliability. 

It’s no wonder, then, that more Cutler-Hammer 
switches and power relays are used in the aircraft 
and missile industry than any other. Cutler-Hammer 
has been the symbol of quality and reliability in the 
aircraft industry for more than 35 years. 


We not only meet standards, we’ve set them! 

Every switch and power relay is carefully 
checked at our factoriés. A continuous program of 
life and reliability testing of production units assures 
maintenance of quality at the highest level. We have 
a complete line from which to choose. If we don’t 
have the one you need in our huge assortment, we'll 
be glad to develop it. To learn what's already avail- 
able, send for PUB. EE-140B-W286. 








switches and power relays than any other brand 


What's new at Cultér-Hammer? Consistently neering talent and increased plant capacity to help 
first in supplying the aircraft industry with superior meet the tremendous demand of the sixties. Like to 
electrical control product¢, we have been introducing hear m Contact the Cutler-Hammer sales office 
newer, even better products. We’ve added new engi- nearest 
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SPECIAL PURPOSE PUMPS 
FOR SPECIAL PROBLEMS 


> In over thirty years experience in 
the design and manufacture of special 
pumps, we have solved numerous 
pumping problems where the design 
and production of a suitable pump was 
considered almost impossible, either 
because of the material to be pumped, 
or because of the precise manufacture 
necessary to obtain satisfactory per- 
formance. 


» Nichols pumps are standard for ex- 
ample, in the synthetic fibre industry 
for pumping rayon, acetate, celanese, 
nylon and other fibres spun in synthetic 
fibre plants throughout the world. 

» Some interesting new applications 
for Gerotor pumps have been de- 
veloped in recent times involving spe- 
cialized problems in hydraulic servo 
systems. 

> Important advantages are offered by 
the Gerotor pump for servo control 
applications. It is a positive displace- 
ment pump and provides a smooth 
power flow from one end of the pump- 
ing cycle to the other. Unlike other 
types of pumps which tend to quit work 
at the low end of the speed range, 
Gerotors stay right on the job and 
provide positive power to the extremely 
low range. Thus, they are exception- 
ally responsive in servo systems. 

» For electronic equipment operating 
at high altitudes, air cooling of high in- 
put components becomes troublesome 
because lower air density limits cooling 
fan efficiency. Liquid cooling systems 
are therefore frequently preferred for 
this type of service. Our extensive ex- 
perience over the years in the produc- 
tion of high performance aircraft 
engine pumps has been of great value 
in developing electronic coolant circu- 
lators that provide maximum weight 
and space savings with efficient heat 
transfer capabilities. 


» Special pumps have been designed 
and manufactured for applications as 
varied as metering pumps in vending 
machines and conveying molten solder 
in production equipment. This long 
and varied experience in industry-wide 
pumping applications, combined with 
years of specialized development and 
production of pumps for the aircraft 
engine, super-charger, missile, heli- 
copter and electronic field is available 
to today’s designer faced with new and 
unusual pumping applications and 
problems. 


» Technical data is available and your 
inquiry is invited. Write: 


W. H. NICHOLS Co. 


Makers of Zenith Metering Pumps 
and the Nichols Milling Machine 
“the miller that uses its head’’. 


48 WOERD AVE., WALTHAM 54, MASS. 
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Aerojet Envisions Large Solid Boosters 


Large single-engine, solid propellant booster, with 


7 million Ib. takeoff weight, (above) 


would be 160 ft. long and 24 ft. in diameter, according to this possible configuration 
developed by Acrojet-General Corp. (AW Dec. 12, p. 27). Aerojet is one of three firms con 
ducting large solid booster feasibility studies under contract to National Aeronautics and 
Space Administration (AW Sept. 19, p. 28). Multiple nozzle arrangement at exits is 
steering jet system. Another, a large clustered solid motor in a possible Acrojet configuration 
would be 100 ft. long and each chamber would be 10 ft. in diameter. Booster also would 


have gross takeoff weight of 7 million Ib. 


soidally in time while remaining fixed 
in space, the neutral plasma will be ac- 
celerated toward the’ low-field region if 
the applied RF frequency is greater 
than the plasma’s critical frequency. It 
will be accelerated toward the high 
field region if the RF frequency is less 
than the critical frequency 

In RCA experiments, a thin mercury 
plasma was accelerated from 500,000 
to 2.5 million cm./sec. as the maximum 
electric field was increased from zero to 
170 volts/cm., using an RF frequency 
of 140 mc. Both plasma acceleration 
and deceleration has been obtained in 
RCA experiments at 140 mc. Tests also 
were conducted at 350 mc. 

A study of eight possible propellants 
for electrothermal jet engines (in which 
propellant is electrically heated prior to 
expansion in the nozzle) indicates that 
hydrogen and helium are best for spe- 
cific impulses of about 1,000 sec., while 
lithium becomes more efficient at spe 
cific impulses greater than 1,600 sec., 
J. R. Jack of Lewis Research Center 
said 

An analytic study by NASA of a 
space engine using an electrically pow 
ered, resistance-heated Prous propellant 
heater indicates an efficiency of about 
76% at specific impulses near 1,000 


sec. if regenerative cooling is emploved 

Jack said that an increase in operat- 
ing pressure level improves frozen flow 
performance of all propellants consid- 
ered, but this increase in efficiency is 


accompanied by an increase in heat 
transfer, so a decrease in propellant 
heater efficiency may occur which par- 
tially nullifies the gain. 


Power Produced With 
Dual Metal Sandwich 


Washington—Production of clectri 
cal power by uniform heating of a 
metallic and vitreous enamel sandwich 
was demonstrated for the first time bi 
in engincering team from the Westing 
house Electric Corp. at the 15th annual 
meeting of the American Rocket So 
ciety here 

The simple, rugged device could bh 
developed to produce as high as on 
fifth of a kilowatt-hour per pound of 
weight, according to B. O. Austin, of 
Westinghouse, who reported on the de- 
velopment 

The unit is made of an iron plate, 
to which is bonded a laver of vitreous 
enamel. A third laver of silver metal 
is added on top of the enamel. With 
uniform heating applied to the sheet 

in the demonstrations a commercial 
kitchen toaster was used—production of 
electrical power begins at about 250F 

Westinghouse predicts long shelf 
life for the unit and believes that 
manufacturing costs will be low. Com 
pany scientists feel there is no siz 
limitation, and therefore no upper 
limit on the amount of producibk 
powe r 

Possible applications include power 
production from the heat of rocket 
exhausts, or from aerodynamic heating 
during re-entry. The company is con 
tinuing basic and applied research in 
the field and expects to be able to make 
a complete technical report in about 
one year. 
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Range Radar May Locate Satellite Orbits 


By George Alexander 


Boston—Use of radar which measures 
only range for exact determination of 
satellite orbits—with a distinct space- 
borne application to an advanced Saint 
(Satellite Interceptor) program—was 
described here by Ist Lt. Robert M 
Baker, USAF, project officer in the 
Air Force Ballistic Missile Division's 
Space Systems Directorate 

In a report to the recent Air Re- 
search and Development Command's 
seventh annual science and engineering 
symposium, Baker said that range-radar 
techniques could be applied to “an 
advanced interceptor satellite’ (pre 
sumably an advanced Saint), as well as 
the national space surveillance system, 
and tracking of lunar or deep-space 
probes with maximum accuracy, econ- 
omy and simpbcity of operation 

Either pure range data, derived from 
a standard pulsed radar, or range-rate 
data, derived from a doppler radar, 
Baker said, would give the two key 
factors in all satellite orbits 
® Angular momentum, which is the 
product of the satellite's velocity, 
tangential to its orbit in the plane of 
its orbit, and its distance from the 
center of the earth. Thus, the angular 
momentum of a satellite at its pengee 
of 400 mi. with a velocity of approxi- 
mately 24,000 fps. is the same at its 
apogee of 600 mi. with a velocity of 
16.000 fps 
e“W”" vector, which is essentially the 
ingle of This vector may 
be pictured as the altitude of an eccen 
tric, clliptical cone with the circumfer- 
nce of the cone’s base representing the 
orbital plot of the satellite. Distances 
from the Ipex f the cone to points on 
the base will vary, but the altitude will 
This vector is perpen 
orbital plane of the satel 
1 true north vector to the 
plane, and the angle formed 
between the two vectors is identical to 
ingle forced between the two planes 

An advanced interceptor satellite, or 
Saint small 
directional range 1 lightweight 
computer ind a unit, 
isilv determine these two factors 
in Tih satellite’s orbit and could 
thus perform its own tracking operation 
With such a system, iono 
spheric refraction present no 
problem at orbiting altitudes and fre- 
sclected that would 
preclude jamming from 
enemy ground stations. 

The Saint program now under de- 
velopment by USAF calls for ground- 
based angular tracking of unknown 
satellites, with the information trans- 
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mitted to the Saint vehicle 

With range radar, however, 
vanced Saint might operate lik 
Detection of another satellite 
a range separation of 150 mi 
second intervals, range approx 
decreases to 140 mi., 131 mi 
112.36 mi., 102.95 mi., 93.54 
Knowing its own altitude an 
to be 400 mi. and 24,500 f 
advanced Saint's computer 
rapidly figure that a 
these readings would nec« 
traveling at a velocity of 
in an orbit 200 mi. high 
in an opposite direction 
Since a number of rang 
will describe the unique cit 
of this imaginary cone, the 
would also determine the 
itellite’s “W” vector, or an 
clination, providing the advan 
with all necessary informati 
other's orbit 

The memory unit would tl 
its catalog of known orbits f 
lite operating at that altit 
velocity and at that time an 
position over the earth. If th 
parameters checked with th 
Discoverer, Courier, Sputnik 
then the Saint would mer 
the intercept and pass on 
ever, the observed orbital 
match of th 
memory unit, the 


vehi 


istics did those 
filed in the 
Saint would immediately report 
known, unidentified satellit 
and intercept and 


proce dure 5 


begin 


this advanced Saint 
omnidirectional 
stabilization and 
systems could be el 
two orbital char 
computer 


Because 
employ an 
attitude 
reference 
With 
to compute, the 
relatively uncomplex lightweight 
presently under 
result, as Baker 
Saint vehicle that 
lighter, cheaper a 
less complex—more _reliabk 


presently-planned Saint payl 


only 


unit as are 
Net 
would be a 
siderably 


ment 


one disadvantage inherent in 
advanced Saint, Baker 
the large power supply requit 
SNAP (System 
Power), howe 


said, 


the svstems: 


lear Auxiliary 
be one answer 
Range radar, Baker said 
greatly simplify the task of th 
space surveillance tracking net 
and more satellites are placed 
within the next few years, the 
of tracking all vehicles, and ix 
with slewable angi 
ing radars will be tremendous! 
and complex, if not almost in 


new ones, 


nis 


eals 


tel, 
Ly 


: ad- 
’ 


nc 


Although angular-track radars can 
plot orbits within a degree of accuracy, 
their limited “look” angle, their physi 
cal characteristics of slewing and the 
tight coordination required between 
other angular trackers in the net do 
not hold as much promise as range 
and/or range-rate radars. Baker feels 
that a system of about six high-ac- 
curacy doppler or pulsed radars could 
easily handle the universe of satellites 
and still be able to spot new or un- 
identified vehicles in either high or low 
orbits, lunar shots or deep probes. 

Further, although Disceverer, Tiros, 
Echo, etc., could satisfactorily perfofm 
their tasks within fairly wide orbital 
tolerances, some future programs—Saint 
is one—will demand extremely accurate 
wbital computations in order to carry 
out their missions. 

Lunar, interplanetary and deep-space 
probes could also use the accuracies of 
range-tadar tracking, Baker thinks. As 
1 deep-space vehicle recedes farther 
from earth, its angle relative to its 
launch plane varies only slightly when 
compared with the great increases in 
distance with time. Range radar could 
more accurately measure large incre- 
ments in distance than angular tracking 
radars could distinguish slight variations 
in angles. 


* 


Exotic Fuel Tests 
Externally cooled tube wall thrust chamber 
used by Rocketdyne for studies of high-en- 
ergy, hydrazine-fluorine fuel combinations to 
propel upper stage rockets is shown above. 
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NOW, TIROS II 


New Television and Infra-Red 
Observational Satellite 


TIROS Il—Improved experimental weather ob- 
server—follows TIROS I to provide man with 
new and more comprehensive views of carth’s 
ever changing weather patterns from its vantage 
point some 400 miles in space. The new, more 
definitive pictures and data it gathers and re- 
turns to earth are providing a ground work for 
new giant strides in meteorology and long range 
weather forecasts 

Tiros II satellite, like Tiros 1, was designed, 
developed and built by RCA’s Astro-Electronics 
Division for the National Aeronautics and Space 
Administration. It includes all of the equipment 
of TIROS I—TV cameras, tape recorders, TV 
transmitters, command receivers, timing mech- 
anisms, beacons and telemetry equipment—plus 
many new and improved devices. Chief among 
these are: 
New scanning and nen-scanning Intra-Red Sensing Devices De- 
veloped by NASA to measure and record the heat radiation of the 
earth and its cloud cover adding new dimensions to existing 
weather data 
New Magnetic Orientation Device a revolutionary advance to cap- 
italize on the effects of the earth's magnetic field on TIROS I! 
and maintain favorable orientation of the sensors over an ex- 
tended perio time 
New noise suppressor circuits _to help eliminate extraneous noise 
from TY pictures TIROS |! returns to earth 
New miniaturized RF Diplexer..to provide important savings in 
payload space and weight 
improved horizon scanners and tun angie sensors to give better 
orientation information for more efficient use of satellite photog- 
raphy and data 





Ground stations for TIROS ti were designed and developed by 


RCA. This includes the primary stations at Fort Monmouth, N. J., 
at the Pacific Missile Range and the back-up stations at Prince- 


ton, N. J. and Cape Canaveral, Fiorida 


Many of these outstanding improvements were 
designed, developed, tested and incorporated in 
TIROS II within the short period of time since 
TIROS I was launched. It is an example of the 
kind of dynamic capability that is available to 
you at RCA’s Space Center by simply contact- 
ing the Marketing Manager, RCA Astro-Elec- 
tronics Division, Princeton, N. J. 

If you are interested in participating in this 
challenging team effort, contact the Employment 
Manager, Astro-Electronics Division, Defense 
Electronic Products, Princeton, New Jersey. 


The Most Trusted Name 
in Electronics 


@® RADIO CORPORATION OF AMERICA 








Hollow Fibers Cut Space Vehicle Weight 


By Michael Yaffce 


Washington—Substitution of hollow 
oo fibers for the conventional glass 
bers used in reinforced plastics prom- 
ises significant weight reduction in 
structural clements of aerospace ve- 
hicles. 

In a structure under compression, 
composite materials made with these 
new hollow fibers, which are now avail- 
able in semi-production quantities, in 
effect provide a four-fold increase in 
preececl a at no increase in density 

These new low density materials are 
also expected to have a significantly 
lower dielectric constant and electrical 
loss factor, giving them an important 
advantage in radome structures, accord- 
ing to Irving J]. Gruntfest and Norris F 
Dow, consulting engineers at General 
Electric’s Missile and Space Vehicle 
Department. 

Work on the hollow fiber materials 
was carried out by General Electric 
under a contract from the Air Force 
Ballistic Missile Division. It was one 
of several new developments in mate- 
rials and structures discussed at the 
recent annual meeting of the American 
Rocket Society. 

Another report concerned a family of 
tungsten-base composites developed by 
Avco Corp.'s Research and Advanced 
Development Division for the use in 
rocket nozzles. These materials, trade- 
marked Avcomet, are capable of oper- 
ating in exhaust gas temperatures above 
6,170F, almost 600 deg. above the 
service limit of pure tungsten, according 
to Aveo’s S. R. Maloof. 

Subscale rocket nozzles made from 
Avcomet-1, the best of the tungsten- 
base composites developed to date, have 
been successfully fired for 60 sec. on 
solid propellant rocket motors using 
aluminized propellant at 1,000 psia., 
Maloof said 

Full scale nozzie inserts and blast 
tubes for the Minuteman second stage 





New USAF Booster 


Washington—Air Force wants a space 
launch vehicle in the thrust class be- 
tween Centaur and Saturn to explore 
the military potential of space. H. J. 
Weigand, technical adviser in the USAF 
Systems Development Directorate, feels 
the answer may lie in development of 
large storable liquid fuel engines. 

Weigand told an American Rocket So- 
ciety panel that storable hypergolic fuels 
show promise for improved reliability 
at reduced cost compared with conven- 
tional liquid engines under development 
by NASA. 











AVIATION WEEK, December 19, 1960 


made of Avcomet will be evaluated 
shortly by Space Technology Labora- 
tories. In addition to its greater tem- 
perature resistance, Maloof said, the 
tungsten composite is stronger and 
more ductile than pure tungsten, and 
therefore breakage during machining 
and assembly is significantly reduced. 
Also, the composite material can be 
fabricated with standard carbide cut- 
ting tools and techniques with the 
need for grinding. 

Along the same lines, the Aircraft 
Division of Hughes Tool Co le- 
veloped a refractory composite material 
for solid propellant rocket les 
Nozzles made from this material have 
been successfully fired on motor ng 
an aluminized polyurethane-base solid 
propellant that is believed to be simular 
to the propellant developed by Acrojet- 
General for the Polaris. 

The nozzle, described by A. V. Lew 
and H. Leggett of Hughes and S. R 
Locke of Aerojet, consists of thin 
tungsten sheet metal liner that is 
formed to the desired contour and then 
bonded to a graphite backup structure 
After bonding, molybdenum wv is 
wrapped around the graphite and an 
insulating layer made from phenolic 
plastic reinforced with ceramic fibers is 
integrally molded around the com; 
and cured. Finally, the struct 
placed in a steel outer shell to con 
the assembly of the nozzle. 

To meet the requirements for 
cessful composite, the authors said 
material should overcome the short 
ings of another and should be pr 
in a sufficiently large homogeneous 
mass to maintain its own attractive 
properties. In the case of the Hughes 
recket nozzle, the tungsten liner serves 
as the erosion barrier while the gr 
heat-sink backup provides light v 
The molybdenum wire wrap; 
used to keep the graphite in « 
sion during firing, and the reinfor 
plastic insulation layer serves to 
the steel shell which carries th 
tension. 

National Research Corp., an 
company working on the develo; 
of high temperature materials for 
vanced solid propellant rocket 
nozzles, is approaching the 
through alloys rather than co 
materials. This group is particular! 
terested in high tantalum, low tu: 
allovs which are said to be signif 
more ductile and easier to fal 
than straight tungsten. NRC 
rently carrying out development \ 
on a 90% tantalum—10% tungst 
loy under Navy contract 

Currently, Aerojet is believed t 
using pure tungsten inserts on grap! 


backup blocks for the nozzles in its 
Polaris motors. But with the Navy look- 
ing to an advanced 2,500-mi. Polaris 
and beyond, there has been growing in- 
terest in developing lighter-weight 
rocket nozzles capable of withstanding 
significantly higher combustion tem- 
peratures for prolonged burning times. 
Some rocket engineers don’t feel 
that the nozzle requirements of these 
advanced solid propellant motors can 
ever be satisfied through materials de- 
velopment alone. Aviation Weex has 
learned that these engineers are advocat- 
ing a transpiration cooling system for 
nozzles employing double wall construc- 
tion and a light weight and low melting 
point metal such as sodium or lithium. 
The low melting point metal, which 
would be carried between the, walls of 
the nozzle, would boil off through 
porous walls, absorbing enough heat in 
the process to keep nozzle temperature 
well within the operating limit of the 
wall materials. Other engineers believe 
that a cooling system such as this 
would entail too great a weight penalty. 
In their paper on composite ceramic- 
metal systems, Levy, Leggett and Locke 
discussed several advances made in 
ceramics reinforced with refractory 
metal fibers. One of these was the 
marked improvement. obtained in the 
thermal cycling and shock behavior of 
thoria by incorporating 20% by weight 
of molybdenum fibers, .002-in. in diam- 
eter and .125-in. long. Somewhat along 
the same lines, they talked about a 
molybdenum fiber felting impregnated 
with a magnesia slurry that measured 





ARS Elects Officers 


Washington—Harold W. Ritchey, vice 
president and technical director of rocket 
operations for Thiokol Chemical Corp., 
was elected president of the American 
Rocket Society, succeeding Howard S. 
Seifert. 

William H. Pickering, director of the 
Jet Propulsion Laboratory, was elected 
vice president. ARS Fellow Member- 
ships were granted to George D. Col- 
chagoff, Thomas F. Dixon, A. J. Eggers, 
Jr. Bernard H. Goethert, Willis Haw- 
kins, W. D. Rannie and Mortimer Ro- 
sendaum, 

Theodore Von Karman received this 
year’s Robert H. Goddard Memorial 
Award, the Society's top honor. ARS 
Propulsion Award for 1960 went to 
Emest Stuhlinger; the James H. Wyld 
Memorial Award to Robert L. Johnson; 
and the G. Edward Pendray Award to 
Luigi Crocco. Scott Crossfield received 
the ARS Astronautics Award. 














Astropower, Inc. has been formed as a subsidiary of 
Douglas Aircraft Company with Mr. Y. C. Lee, internation- 
ally noted propulsion expert, as president. 

In offering its services for research and development of 


advanced space propulsion systems to system contractors 


and government agencies, Astropower will operate as an 
independent company. The proprietary interests of major 
systems and sub-systems s will be respected and 
protected by both Dougla 

A balanced engineering and 
being formulated to advance the state of the art in— 


zarch program is now 


© Ultra-high energy propulsion systems in the nuclear, 
chemical and electrical fields 

@ Solid state devices and energy conversion equipment 

Mr. Lee is now staffing key positions in Astropower, Inc 
and will welcome inquiries from qualified engineers and 
ng advanced degrees in the areas of nuclear 
physics, plasma solid state physics, thermody- 
namics and high temperature materials. 
permanent scientific and engineering 


one of Southern Cali- 


scientists hav 


physics, 
Astropower 


center will be located in 
fornia's ideally situated research communities. 


ASTROPOWER, INC. 


Temporary headquarters: 3801 Lakewood Boulevard, Long Beach, California 











70% 


out to better than 97% 
density 

This molybdenum  fiber-magnesia 
composite (70% by weight molyb- 
denum) was exposed to flame tempera- 
tures of 4,500F and then water 
quenched for five cycles with no ap 
parent damage, therein showing a 
marked improvement over standard 
magnesia in thermal shock resistance 

The authors also discussed experi 
mental composite structures made from 
several different carbides reinforced with 
tungsten fibers. Tested in a _ rocket 
motor firing, a nozzle made from hot 
pressed tungsten-reinforced — titanium 
carbide showed excellent thermal shock 
re sistance and no apparent crosion, ac 
cording to the authors 

At the same time, it was found that 
silicon carbide, boron carbide and tan 
talum carbide react with tungsten to 
produce brittle networks of tungsten 
silicides, etc., thereby eliminating thes¢ 
carbides as base materials for tungsten 
reinforced nozzles 

Another promising development r 
ported was Armour Research Founda- 
tion's technique for fabricating a rocket 
nozzle insert from a ceramic reinforced 
with tungsten fibers. Essentially a felt 
ing technique, it involves first shaping 


of theoretical 





Washington—Air Force is in 
high-gain passive reflectors 
frequency lenses mounted « 
reflectors for possible use in 
munication satellites (AW 
p. 56) 
ect Csar 
acronym for 


Applied Research. 


(pronounced Cac 
Communicatior 


expected to provide a 100 te 
in reflected signal strength ov 
I type spherical reflector, will 
with a high altitude balloon 
model. USAI 
passive communication satellit 
creased interest because of th 
eatly availability, extreme rel 
operational flexibility comparé 


tive type communication satc! 


ft. diameter 





Csar Satellite 


Initial tests of the high-gain 
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Program is part of USAI 
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mfiguration. The 
then placed 
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insert 

skeleton 
mold, and an acqucous ba 
ceramic material is \ 

through the skeleton. Aft 
t then hot-pre 


m mold at 4 
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An extension of the work in fiber- 
reinforced ceramics is the work under 
way in sheet or wire-reinforced ceramics 
in which the ceramic is troweled on 
the metal instead of being impreg- 
nated in the felted fiber by means of a 
liquid slurry. As a result of this work, 
the authors said, large composite sys- 
tems have been produced as use as 
insulating coatings and structural ele- 
ments that appear extremely promising 
for cyclic service at temperatures up to 
4,500F. 

One particular material mentioned 
by the authors consists of a stainless 
steel corrugated strip used to reinforce 
aluminum phosphate bonded alumina. 
This material, thes said, has been used 
successfully as a coating in ramjet com- 
bustion chambers 8 ft. long and up to 
several feet in diameter. With molyb- 
denum wire mesh precoated with a 

ack cementation coating substituted 
sm the corrugated steel strip, the mate- 
rial also has been used im structural 
applications such as wing leading edges 
which have successfully withstood sev- 
eral 20-min. cycles of exposure to tem- 
peratures of 3,500F. Use of these 
materials can be extended to higher 
temperatures by going to ceramics such 
as zirconia, according to the authors. 
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. > * 
Rocketdyne F-1 Rocket Engines in Clustered Configuration 
tdyne Division of North American Aviation, Inc. The 
de launching thrusts from nine to 12 million Ib. 
| placing 45-ton space stations in orbit about Mars. 


F-1 rocket engine, providing 1.5 million Ib. thrust, is under development by R 
engine, expected to be ready on schedule early in 1963, may be clustered t 
Engine will make possible a launching vehicle able to send 200 tons into low « 
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ORDERS VIGILANT FOR TRIALS 





ONE-MAN ANTI-TANK MISSILE 


The only velocity guided Infantry anti-tank missile 


s Instant readiness # Higher accuracy than any 
comparable weapon & Lethal to the heaviest 
known armour ® Smooth, direct and stable 

control # Only 5 hours simulator training plus 3 

or 4 live rounds s Complete concealment in attack 


For further details contact Vickers-Armstrongs (Aircraft) Limited. A Member Company of 


BRITISH AIRCRAFT CORPORATION 


100 Pali Mall, London &.W. 1, England 





THEY RELIED ON 
RADIATION 
TO TRANSMIT AND RECEIVE TIROS’ WEATHER DATA 


Now that the performance record is complete, it can be 
reported factually. All cloud cover pictures were tele- 
metered to earth by two Radiation Model 3115 FM Tele- 
metry Transmitters. Over 90% of the pictures from 
NASA’s Tiros I were received on Radiation antennas. Both 
the transmitters and the antennas have proved their reli- 
ability in several major missile programs. 

The two automatic tracking antennas which recovered 
the weather pictures are located at Ft. Monmouth, N. = 
and Kaena Point, Hawaii. Radiation designed and built 
the Kaena Point antenna, converted the one at Ft. Mon- 
mouth to automatic tracking. During the 1600 orbits com- 
pleted by Tiros in 342 months, push-button antenna opera- 
tion gave automatic satellite acquisition and tracking. 
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Transmitters and antennas .. . electronic data acquisition 
and processing systems ... radar . . . instrumentation . . . 
all these are areas in which Radiation’s capabilities have 
materially aided the defense program, industry and the 
advancement of electronic technology. For a closer look at 
the things we do . . . and can do . . . write for our “Capa- 
bilities Report”. Radiation Incorporated, Dept. AW-12, 


Melbourne, Florida. 
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AVIONICS 


TWO television test pattern pictures show wideband capabilities and quality of ultraviolet communications system. Picture at left was 
made from TV monitor fed directly by TV camera, while photo at right was transmitted over ultraviolet beam before being displayed. 


Ultraviolet Tested for Communications 


By Philip J. Klass 


Baltimore—Basic techniques for a 
space communication system that op- 
crates in the ultraviolet spectrum, giv- 
ing it many important advantages over 
radio frequencies for space vehicles, 
have been developed here by West- 
inghouse Electric's Air Arm Division. 

Westinghouse tests and calculations 
indicate that an ultraviolet communi- 
cations system can provide narrow-band 
communications over distances of 20 
million mi. with a radiated power of 
only one watt and a power consumption 
of only a few watts. Using radio fre- 
quencies, the radiated power would 
have to be 100 times higher, or more 

Ultraviolet communications also ap 
pear attractive as a means of transfer- 
ring messages directly between com- 
munications satellites in synchronous 
orbit, such as the Army’s Project Ad- 
vent, without using an earth-based sta- 


tion as a relay 


Limited Use 


Because the earth’s ozone layer and 
itmosphere absorb and attenuate ultra- 
violet (UV) radiation heavily, it appears 
likely that this portion of the spectrum 
will be limited to use in space. How- 
ever, a combination of radio and ultra 
violet could be employed for communi 
cation with far-ranging space vehicles, 
using an carth satellite which would 
convert radio signals from an earth 
based station into ultraviolet for relay 
ing to the space vehicle, and vice versa. 

Heart of the proposed ultraviolet 
communication system which Westing 
house calls Ultracom, is a relatively sim- 
ple technique which has been developed 
for generating a very small and ex 
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tremely intense spot-source of 
band ultraviolet (UV) radiatior 
can be amplitude-modulated ca 
Basically, this UV generator 
of a conventional cathodc 
whose face is coated with a Pl¢ 
phor that produces ultraviolet 1 
when excited by an clectron bea 
ing a standard $ZP16 tube, A 





FUNCTIONAL DIAGRAM OF 
UV TRANSMITTER 
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HEART of the new system is the : 


transmitter which produces high 
spot source of ultraviolet radiation 
mitter resembles conventional cat! 
tube, except that a very short-p: 
phosphor that produces ultraviolet 
of radiation 


lo increase intensity 


burning out the phosphor, it can b 


on a rotating disk. Signal is impr 


ultraviolet beam by amplitude mod 


of the electron beam intensity. 


: 
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scientists have produced one watt of 
ultraviolet radiation from a spot only 
0.011 in. in diameter, according to Dr. 
Paul Pan who heads Air Arm’s applied 
physics group. Pan is confident that 
radiated power can be increased to 20 
watts without increasing spot size (and 
hence radiated beamwidth) in a tube 
especially designed for this application. 


Ultraviolet Advantages 


he ultraviolet region of the electro- 
magnetic spectrum offers several attrac- 
tive features for space communications 
that the radio portion of the spectrum 
lacks. Most of these stem from the 
fact that UV has a frequency that is 
it least one million times that of the 
radio bands normally used for space 
communications 

Because the beamwidth of radiated 
energy is proportional to frequency, 
ultraviolet provides vastly increased en- 
ergy concentration. This means that 
longer communication ranges can be 
obtained with far less power and with 
much smaller antennas/collectors than 
it radio frequencies. Both are im- 
portant considerations for space ve- 
hicles where electric power is at a pre- 
mium and large antenna structures pose 
weight and mechanical design problems. 

The narrow beamwidth, which can 
be a tiny fraction of a degree using 
modest size optics in the UV trans- 
mitter, offers another attractive ad- 
vantage, particularly for military use. 
[hese are communications privacy and 
comparative security from man-made 
ind certain types of natural interfer- 
ence. An ultraviolet communications 
receiver aboard a space vehicle would 
be swamped if aimed directly at the 
sun, as would an optical or infrared 
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communications system. But the nar- 
row beamwidth and absence of side- 
bands will enable the receiver to “look” 
in the vicinity of the sun without being 
overpowered by solar radiation 

Because the ultraviolet region covers 
a band of more than 1,000 mc., it offers 
extremely wideband capabilities, up to 
about 10 mce., limited only by the 
available transmitter power. In a dem- 
onstration for Aviation WEEK, using 
an experimental setup with a radiated 
power of about one watt, Air Arm 
scientists transmitted both television 
and voice simultancously over a dis- 
tance of about 10 ft ultra- 
violet beam. Beam was amplitude- 
modulated by varving the intensity of 
the electron beam 

Another virtue of ultraviolet com- 
munications for space, where reliability 
1S SO important, is the comparative sim- 
plicity of the required equipment 


using an 


Ultraviolet Generator 


To engineers accustomed to the long- 
persistence type phosphors used in 
cathode ray tubes for radar applications, 
the concept of transmitting wideband 
information by varving cathode ray 
tube spot brightness might seem ques- 
tionable at first glance. However, the 
brightness level of commercially avail- 
able P16 phosphor drops to one tenth 
of its peak value within 0.2 microsec- 
onds after excitation is removed. Other 
available phosphors have even shorter 
persistence times 
The principal problem in using a 
cathode ray tube as an ultraviolet gen 
erator is to devise techniques h 
will permit sizable levels of ultraviolet 
energy 1 tiny spot 
without overheating and destroving th 
phosphor 

The P16 phosphor used in Westing 
1 efh 


whic 


to be generated in 


house experiments has a conversiot 
ciency of about 10%, according to Jon 
W. Ogland, one of Dr. Pan’s asso 

in the applied physics group 

means that 10 watts of el 
energy impinging on a small 
phosphor on the CRT face are r 
to produce one watt of ultraviol 
tion. By using more cfhicient 
materials, Ogland savs it shoul 


+r 


sible to increase conversion 
to around 40°‘ This would 
ultraviolet powcr densitv bv a 
four 

But further increases in 
higher 


radiation level require 


beam energies, and this w 
the phosphor, causing burn 
spot on the CRT face 

One way to increas 
energy level without 
phophor, and without increa 
of the UV radiation source, i 
ically rotate the CRT 


itudinal axis, while 


electr nN 


dam pt 


; 
about if ong 


maintaining the 
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ULTRAVIOLET communications system, developed by Westinghouse Electric for use by 


space vehicles and communication satellites, is demonstrated in laboratory. 


Television 


camera (1) trained on subject produces signal used to modulate cathode ray tube (2) 
which produces narrow beam of ultraviolet radiation (not visible in picture). Ultraviolet 


beam is directed at photometer (3) 


which converts modulated ultraviolet into video 


signal displayed on TV monitor (4) 


itt 


tion with the 


und the 


deflection yol | 1¢ ultraviolet radiation 


flection through the glass 


beam is then ob 
in adaptation of 
X-rav tubes valls o ube instead of through its 
irrangement ke« ps 

ind the radiated ultra t fixes vy means of 


these, and _ possibly 


Ogland believes it 
possible to obtain 6 
f UV radiated power 


civing end of a 
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continuousl much 


001 phophor areas und 


xcitation and spinning hot ar 


OomMMmMmunil 
1 cooling-off period light edge 
vf several other possibl h over ultraviolet because all of the en 

for ac 


liminates rotation of the 


tem, radio ha 
omplishing the same ob ergy available in the radio signal can 
CRI whercas the 
1 rotating mirror, at a 4 wailable in ultraviolet 
directly over the tube’s fac converted into clectricity and the cfh 
case the tilabk 
proximately 209% 


Westinghouse calculations show that 


be used photon cncTgy 
must first be 
ingle, 
electron beam rotate iency of a SCTISOTS 15 low ip 


CRT face in synchroniza 
rotating mirror which i 


mounted so that the activated phosphor power rr ived must be about 60 times 


it 


deposit phosphor on a metal substrate Dr 
hich 


the focal point of 
flector 

\ means of providing additional coo 
i for the phosphor, under considera 
tion 


ultraviolet than for a radio 
1c same signal-to-noise ratio 
than 
the greatly inc 


fixed higher t 


on the face appears to be 


ignal f tl 
Howe cl 
sated for bi 


concentration possible 


this is more compen 


l r¢ ised energy 
it ultraviolet fre 
by Westinghouse scientists, is to previously described 

Pan reports that Westinghouse 


wling cientist ire 
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in provide conduction working on a promising 
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Electronic module losed in the Bendix “hot banjo” test chamber, are subjected to 
fast neutron and ga » radiation produced by The University of Michigan nuclear reactor. 


HOT BANJO Anticipating the need for space and weapon system electronics 
to operate in a severe radiation environment, Bendix is developing equipment 
that resists both transient and cumulative degradation, or activation. To ex- 
perimentally simulate this environment, electronic modules in a “hot banjo” 
test chamber are placed next to a fission plate which is inserted in the core 


of a 1 Mw reactor to triple the fast neutron flux. Such Bendix research is 


providing the keys to advanced system development. Positions are available 


to better engineers and scientists. 


BENDIX SYSTEMS DIVISION 


ANN ARBOR, MICHIGAN 





COSTS Lower cost stainiess stee! honeycomb 


is in prospect, thanks to a new Rohr machine. 
Automatically, and many times faster than 
past methods, this remarkable machine 
fabricates and welds a number of integrated 
core structures simultaneously 

Quality is higher, and there is virtually 

no limit to the size of paneis 

its continuous operation can produce. 
These Rohr-designed, Rohr-built machines 
are in operation now. They typify 

Rohr’s ability to come up with the machines 
and techniques that solve 

manufacturing problems. 

For twenty years, Rohr has been 
contributing this kind of down to earth 
engineering and production know-how tc 
American industry. Perhaps we can 

put it to work for you. 


FOR FURTHER INFORMATION AB 


IN THE MANUFACT OF HONEYC 


z 
arecmar OR PORATION 








volume, excluding antenna/collect Under the program, company scien- 
would be less than one cubic foot tists would conduct ultraviolet trans- 
Based on the one-watt radiated power mission tests over longer distances in 
level already achieved, Westingh in effort to corroborate the meager 
scientists believe the system data now available on atmospheric at- 
transmit a 10 cps. bandwidth tenuation of ultraviolet. Dr. Pan says 
distance of about 15 million m that there is a slim possibility that 
wideband video signals over dist iltraviolet of the longer wavelengths 
of about 300,000 mi. This would may not suffer so much attenuation and 
mit television transmission by ult night be usable for earth to satellite 
violet from the moon to an earth mmunications. 
lite for radio relay to the earth Westinghouse scientists also are 
With the 20:1 increase in | doing considerable thinking” on the 
| density which company scientist ubject of devising a means of generat- 
| lieve they can achieve, using techn ng coherent ultraviolet radiation, Dr. 


* ; 
TWO possible solutions to the problem of described earlier, the range of th Pan says. This would permit the use 
tem could be increased by 350‘ f frequency modulation instead of am- 


increasing electron beam energy in the nr 
. To date the ultraviolet commu slitude modulation, with the familiar 


ultraviolet transmitter are shown. Top view : 
shows cathode ray tube which is rotated by 10S program has been carried on idvantages of FM over AM. If Dr. 
. Westinghouse funds. Recent); Pan and his associates have some ideas 


drive motor, while its deflection yoke re- 
mains fixed to maintain electron beam in ©°™pany made unsolicited propo n how this might be accomplished, 
fixed position, Bottom sketch shows a to Wright Air Development D they are tight lipped on the subject. 
tating mirror which spins in synchronism A™y Signal Corps and the Nat he recent development of the op- 
with rotating beam of CRT, creating image €tonautics and Space Administ tical maser, which produces coherent 
making ultraviolet beam appear to come i” an effort to obtain modest fu idiation in the visible and infrared 
ees conten etfs aud tamale Geol, to expand the program. With yortion of the spectrum (AW Oct. 24, 
funds, company proposes to inv p. 75), suggests that such a device might 
heat transfer problems, tube config provide a source of coherent ultraviolet 
tion details and improved phosph for space communications. 





new sensor for conversion of ultraviolet 
photon energy into electricity. It is 
expected to be considerably more sensi- 
tive than sensors now available. 

The company is not yet ready to 
disclose details on the new sensor, but 
its work in multi-stage photoelectric 
tubes with extremely high sensitivity 
in the visible light region suggests that 
new UV sensor might et similar 
principles 

An additional problem is that a sen- 
sor's frequency sensitivity must be fairly 
closely matched to the spectrum emit- 
ted by the CRT generator to make 
maximum use of the energy spectrum 
generated by the ultraviolet transmit- 
ter and to minimize noise duc to radia- 
tion from other sources. The earth 
is not a troublesome source of noise 
to an ultraviolet communications sys- 
tem, as it would be to a system operat- 
ing in the infrared region, Ogland 
points out, because the earth’s atmos- 
phere serves as an effective shield for 
UV radiation. 


Tests and analyses conducted to date ° 
indicate that a combination ultraviolet Cornell Develops Tracking Antenna 
transmitter and receiver, and associated Peak powers of 50 megawatts will be transmitted from this 60-ft. diameter antenna by 
power supply, could be built for a total Cornell Aeronautical Laboratory scientists in experiments intended to improve ballistic 
“ eight of less than 30 Ib., includin missile and satellite detection and tracking. Program is sponsored by Advanced Research 
a 3-ft.dia. antenna/collector. Total Projects Agency under Army supervision. Antenna was built by FXR, Inc., Woodside, N. Y. 
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Temco’s Overhaul & Aerosystems Division was a natural choice as one of the 
seven outstanding companies selected to work on the AN/USD-7 project because of 
its systems integration, installation and flight testing capabilities. Temco provides 
these specialized airframe and aerosystems capabilities to the team headed by 
Airborne Instruments Laboratory, a division of Cutler-Hammer, Inc., prime 
contractor, charged with producing this electronics equipment for the U. S. 
Air Force. @ Other team members are Aerojet-General Corporation, Filtron 
Company, Inc., Raytheon Manufacturing Company, Sperry Gyroscope Company and 
Sylvania Electric Products, Inc. Additional support on the AN/USD-7 program is 
provided by Temco's Electronics and Missiles & Aircraft Divisions. M@ Temco’s 
Overhaul & Aerosystems Division also specializes in electronics systems 
development, from components to complete systems. !t is a major maintenance 
depot for SAC’s tanker fleet of KC-97s, and performs depot level maintenance and 
modification for several other Air Force organizations. Temco's complete capabilities 
include quick-turn-around maintenance to major engineering and manufacture for 


changing an aircraft's mission. 


LING-TEMCO ELECTRONICS, ING. 


TEMCO OVERHAUL & AEROSYSTEMS DIVISION ® P.O. BOX 1056, GREENVILLE, TEXAS 





NIKE HERCULES 


TAIOS 
PIONEER 


IDEWINDER 


TIME TO TRAVEL... in a bird, or elsewhere, this A. W. Haydon timing 
motor is unique. We married our successful Vanguard |i sub-miniature DC 
motor, for power, to a tiny new version of our well known (and patented) chrono- 
metric governor, for precision. Result: it will drive miniature tape record- 
ers, printed circuit commutators, potentiometers, and such things...and 


hold its speed to within + 0.1% of the speed you want, even if the shaft 


load, line voltage and ambient temperature vary widely. It weighs a mere 
two ounces and measures less than 1%” x '%,”, yet delivers at least 30 
ounce-inches of torque at 1 rpm. For full information on this #14600 motor, 
or any other sort of timing device, electronic or motor driven, just write. 


fie AW ere 


222 NORTH ELM STREET, WATERBURY, CONNECTICUT 
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© Semiconductor Firm Picks Name— 
MicroSemiconductor Corp. is the name 
of a new firm (AW Oct. 3, p. 73) which 
plans to specialize in micro semicon- 
ductor components and circuits. Arthur 
Feldon, formerly manager of reliability 
at Pacific Semiconductors, Inc., will be 
president of the company, now located 
at 11250 Playa Court, Culver City, 
Calif. 


> Mallory Forms Micro Component 
Section—New department to develop 
and produce micro components and to 
advise industry on their use was sect up 
recently by P. R. Mallory & Co., Inc 
Company's Microcomponent Depart- 
ment will be headed by Stanley M 
Stuhlbarg, who has surveyed industry 
interest in Mallory’s micro component 
program (AW Sept. 5, p. 90; Oct. 24, 
p. 93). 


> Signed On the Dotted Line—Major 
contract awards recently announced by 
avionics manufacturers include — the 
following 

e Giannini Controls Corp. will produce 
gyro systems for the Titan ICBM under 
$225,000 contract from Martin Co., 
Denver 

¢ Hughes Aircraft Co. will develop a 
guidance unit for the Mauler air defense 
system under a $300,000 contract from 
Convair Pomona Division of General 
Dynamics, prime contractor on the 
Army Mauler system 

@ L.ing-Temco’s Continental Electronics 
Mfg. Co. and Collins Radio's Alpha 
Corp. jointly will construct a Voice of 
America broadcasting station, known as 
Consolidated East Coast Facility of 
United States Information Agency, near 
Greenville, N. C. USIA contracts for 
the station which will broadcast to 
Africa, the Near East and South Amet- 
ica exceed $12,000,000 

¢ Ling-Temco Electronics, Inc., will 
manufacture components for the Boeing 
B-52H under a $6,000,000 contract 
from Boeing Wichita Division 

¢ Electro-Optical Systems, Inc., has re- 
reived an $84,404 contract from Rome 
Air Development Center for correlating 
relevant facts which may be used in 
intelligence analysis 

¢ Beckman Instruments’ Systems Divi- 
sion will build 17 electronic units em- 
ployed in automatic checkout of Air 
Force Minuteman ICBM. Contract 
for $740,855 was awarded by Autonetics 
Division of North American Aviation 
® Goodyear Aircraft Corp. will continue 
research and development on the Nike 
Zeus anti-missile system under $5,375,- 
000 order as part of a near $200 million 
award to Western Electric from Army 
Ordnance. 
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PRODUCTION BRIEFING 


Blaine Electronics, Inc., will produce 
antenna pattern test range towers for 
Boeing Airplane Co., Wichita, Kan., 
and Jet Propulsion Laboratory, Pasa- 
dena, Calif., under contracts amounting 
to $40,000. The towers will allow 
automatic positioning of large models 
and antennas for research and develop- 
ment work 





Ling-Temco Electronics, Inc., has 
been awarded a $1,750,000 contract 
by Lockheed Aircraft Corp. for con- 
tinued production of componchts of 
the P2V ASW system. LTE’s sub 
sidiary, Temco Electronics and Mis- 
siles Co., will do the work on the con 
tract in Dallas, Tex 


Sundstrand Aviation proposal for an 
improved clectrical system a the Navy 
P2V-7 Neptune has been approved by 
Lockheed'’s California Division. The 
new system consists of two fixed-fre- 
quency 30 kva. a.c. generators and two 
Sundstrand 30 kva. constant-speed 
drives and it will replace a 30-kva 
variable-frequency a.c. generator, the 
400-cycle inverters that supply 7.5 kva 
and one of the three 12 kw. d.c. gen 
erators on the Neptune. The radial 
drives, similar to those supplied by 
Sundstrand for the Navy's FSU-2N, 
have an attached air cooler and oil res 
ervoir and will be mounted in the Nep- 
tune’s engine nacelles. 


Land-Air, Inc., a subsidiary of Cali- 
fornia Eastern Aviation, Inc., has been 
awarded two contracts totalin 
$2,170,000 by the USAF Air Materiel 
Command. Technicians of the Field 
Operations Division of Land-Air, Inc., 
will perform the contract work which 
calls for maintenance and modification 
of airframes, engines and electronics 
equipment of USAF aircraft at overseas 
bases. 


Garrett Corp.'s AiResearch Manu- 
facturing Division has received an or- 
der from the Navy for 23 mobile gas 
turbine test stands and 90 engine ana- 
lyzers designed for maintenance of 
AiResearch-Navy auxiliary fer equip- 
ment. Each test stand includes its own 
fuel and lubrication supply, jib crane 
and chain hoist, and a mount for the 
turbine to be tested. Weighing 2,100 
lb., the 12-ft.-long test unit can be 
towed by standard Navy vehicles. The 
engine analyzers, which can be used in- 
dependent of the test stand, are fur- 
nished in “suitcase” packages weighing 
45 lb. 


Aveo Electronics and Ordnance Di- 


vision has received a $34,978,000 con- 
tract from Army for production of a 
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PROBLEMATICAL RECREATIONS 45 





Find the flaw: Clearly, if it is known of three balls in a bag only that 
each is either black or white and if the probability of drawing black 
in | try is % then 2 are black and | is white. Take now 2 balls in a 
bag, each being of unknown color, but either black or white. Add 
one black ball. The probability of drawing in | try is %4 -% + 
¥4a*% + Y%+l= 1/12 + 4/12 + 3/12 = %. Thus of the unknown 
balls one was necessarily black and the other white. —Contributed 


Airtron, a Litton division, wishes to send you, without obligation, 
their newest literature on load isolators, dummy loads, flexible wave- 
guides, ferrite switches, and quick disconnects. Write to 200 East 
Hanover Avenue, Morris Plains, New Jersey. 

ANSWER TO LAST WEEK'S PROBLEM: From the given equation the 
following is found: x® + x® + x* — 28x3 + x? +x + 1 = 0. Divide 
by x*. Now, putting x + |/x = z, then (z* + 4z + 10) (z-3) = 0, 
from which the only real value is z 3. Hence x + 1/x = 3, and 

== 


. 3 v5 
the quadratic is x? — 3x + 0. Hence x = > @22 2.618 


or 0.382. LITTON INDUSTRIES 
Beverly Hills, California 
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Strain sensitivity 120-140 
120 Ohm nominal resistance 
Resistance change linear with 
strain. 

Cen t ury\ Negligible hysteresis 
Suitable for static and dy- 

ELECTRONICS & INSTRUMENTS, INC namic measurements. 

Pa aay yen age Combination mounting and 

> ©. Ges 6216, Mae Station, whe 10. Otichen handling fixture with each 

Strainistor. 


Manufacturers of light beam galvanometers and magnetic assemblies since 1945. 


Serviced by Systems Engineering Offices of Girsupply- Aero Engineering Division 
e Offices in All Principal Cities OF Ce Cae Seperation 
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transistorized, lightweight radio com- 
munications unit. Known as the 
AN/VRC-12 series, the Aveo unit 

oa 4 E P @) n - weighs 48% less than existing models 
and has a 920-channel capacity instead 
of the 350 channels now available on 
tactical equipment. The unit will con- 
sist of a medium-powered receiver 
transmitter, an auxiliary receiver and 
operational accessories 


Raytheon Co. has been awarded 
$2,250,000 contract for further r 
search on the Army's surface-to-air 
Hawk missil 


General Precision, Inc., has received 
a subcontract from IBM to expand 
current work on the AN/ASQ-28 dop- 
pler radar equipment for the B-70 
bombing navigation missile guidance 
system. The cost of the program 
through the prototype phase is expected 
to come to several million dollars 


Sanders Associates, Nashua, N. H., 
contractors for the target-seeking sys- 
tem in the Navy Eagle air-to-air missile, 
is transferring its work on the missik 
to the company’s new Advanced Sys 
tems Laboratories in Burlington, Mass 
The new facility, which now occupies 
000 sq. ft.. will be enlarged by 


PRECISION SIZE 5 MOTORS = sts cst 
will eventually cover 100,000 sq. ft 


md employ about 500 peopl 


_~- 


NOW AVAILABLE mM Electro-Optical Systems, Inc., has 


been awarded an $84,404 contract by 


Available for immediate delivery, these miniaturized Bendix® motors the Ai Force for projects aimed at 
(type number CK 1066-40-Al) are designed for applications where npli fying the data search portion of 


space and weight requirements are at a minimum. So small that four ntclhgence analysis thereby giving an 


can be packaged in a square inch, these motors are ideally suited for ts more time to interpret intelli 
xence information Electro-Optical 


missile instrumentation and similar miniaturized applications. The will wok on thee gnition and sepa 

‘ ‘ Wii WOTK O Cog 0 : 4 . 
motor has a tapered shaft; however, units may be obtained with other ration of significant words, sentences 
type shafts and with center tapped control windings. ind concepts and their correlation into 


summary of the facts relevant to a 


AVERAGE PERFORMANCE CURVES tated request 
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Ryan Acronautical Co. has purchased 
204 acres of land in San Diego from 
Magnetron Corp. of America, Inc 
Since 1957, Ryan has leased 134 acres 
of the land. including its 
plant and two buildings which 
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. -260 = 184,5+5183.5 ches 
Control Phase. 260 = 184,5+J183.5 ohms 
Stall Power input® (Total). . 3.49 watts 


0.138 os.-in, 
Torque-to-inertio Ratio. ... 44,400 rad /sec! 
(Stoll Acceleration) 
Operating Temperature 
Renge..... ...~58°C. to +70°C. ; Be eee Bi 
Weight... ..... ipa OB8 oz. | SSS SS Se present floor space, which exceed 100,- 
* With roted voltage applied to each phase ond a mee ae O00 ft.. needs supplementing 
For information on these motors — 
or similar motors in sizes 8, 10, 11, 15, Martin Co., Orlando, Fla., will con 
20, and 28—write: tinue engineering and development of 
the Pershing missile under $20-million 


Eclipse-Pioneer Division 72 Army contract 
Veterbero, 0. 3, Goodyear Aircraft Corp., Litchfield 
Park, Ariz., will resume development 


District Offices: Burbonk, and Son Francisco, Calif.; Seattle, Wash.; Ooyton, Satcee 5. Cc. pe 
Export Soles & Service: Bendix internationsl, 205 E. 42nd St., New York 17, N ind flight testing of the B-70 radar 


it nvironmental laboratory and its 
iles and engineering headquarters, from 
Magnetron The adjoining seven aACcTcs 
of undeveloped land were bought 
Rvan to provide room for expansion if 
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data processor under contract from IBM 
Corp.'s Federal Systems Division, The 
contract resulted from the reactivation 
of the North American B-70 bomber 
program 


Allison Division of General Motors, 
Indianapolis, Ind., will continue produc- 
tion of the T56 turboprop engines 
under $19.5-million Air Materiel Com- 
mand contract. Both 156-A-7 engines 
for Navy, Coast Guard and Air Force 
Lockheed C-130B aircraft and T56-A-8 
powerplants for the Navy's Grumman 
W2F-1 are included in the award 


Sperry Gyroscope Co. has been 
iwarded two contracts by Air Force, 
totaling $3.4 million for the production 
of navigation aids. Under the terms of 
) $2.3-million contract, Sperry will 
make remote attitude indicators which 
show the pilot such information as 
flight direction, pitch and roll. The 
other contract, for $1.1 million, calls 


of the company-designed MAI 
(Malfunction Detection and R 
ing) system which monitors the 
tioning of aircraft systems in 
First mstallation of the system 
can monitor six systems at onc t 
record the information on an 
graph, will be made in a SAC 
B-52. Target date for the progr 
pletion is May 31, 1961] 

Collins Radio Co. will delive 
2/A and AF/A24J-1 Horizonta 
tion Indicators and amplifier 
Force under terms of a $689,47 
tract. Horizontal System liudicat 
sents a pilot with a plan view 
iircraft with reference to his na 
position 


Royal Canadian Navy transf 
first five of a total of 17 Track 
aircraft to The Netherlands unde 
of mutual aid to member nat 


NATO. The aircraft are built 


REPORT,’ 


for production of flight director com- de Havilland Aircraft of Canada 
puters which collect information from under license from Grumman A 
several sources and present it on the Engineering Corp 

remote attitude indicator to inform the 
pilot of flight changes necded to stay 
Sperry has already delivered 


General Electric Co., will 
production of the 20-mm. Vulca 
the non under the terms of a $2 
contract awarded by the Army's B 
Ordnance District. The contract 
resents partial funding for an 
which eventually will call for 
the 6,000-round-per-minute cann 


on course 
more than 600 of these units in 
past two years 


Lockheed’s Marietta, Ga., division 
has received a $70,000 letter contract 
for development and flight evaluation 
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T64 to Be Tested in de Havilland Caribou 


General Electric’s T64 turboprop engine is shown in a mockup of de Havilland of Canada’s 
DHC-4 Caribou engine nacelle. Two of the 2700-hp. engines will be evaluated in flight 
tests starting next May. Each will get 20 hr. of ground checkout followed by 400 
in the air. The low specific fuel consumption (0.495) turboprop has logged 4,200 h 
testing in GE’s Lynn, Mass., test cells, will log a total of 7,000 hr. before its first flight 
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Worlds larges’ 
executive flee’ 
depends on 
Bendix comm/nav 
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“Gives us exactly the reliability 
and low maintenance cost we want’’ 


FOREST BECKETT, PRESIDENT, YOUNGSTOWN AIRWAYS 


As an operator of large fleets since 1944—and present 
owner of an executive fleet of 42 aircraft, the world’s 
largest— Mr. Beckett knows whereof he speaks. Which 
is why he specifies Bendix® dual VHF Comm/Nav 
systems for his Twin-Beech Model 50's. It is actually 
the same equipment that would be used on a DC-8, 
707, or 880. 

Most business aircraft operators agree the chief 
reasons for the Bendix system's popularity are these: 
high degree of reliability, unusually low maintenance 
cost, and reduced size and weight. 

When you're in the market for Comm/Nav equip- 
ment, find out for yourself why Bendix is 
your best buy. See your local Bendix 
dealer. Or write Bendix Radio Division, 

Avionic Products, Baltimore 4, Maryland. 


EVEN IN SMALLER AIRCRAPT, tke the Beech Boncnze, the 
Bendix Comm ‘Nav System fin to ction, Ths & TSO'd 
equipment crystal -controtied ec chenne! tpocing, 
25-watt trammitter output beoring occurety on 
NAY function 





Bendix Radio Division 


AVIONIC PRODUCTS © BALTIMORE 4, MARYLAND 





EXPORT SALES & SERVICE: Bendix Wternotioncl, 205 £. 42nd Street, New York 17, N.Y 
SOUTHWEST: Bendix Radio Division, 2505 Mockingbird Lane, Dalles 35, Texas 

WEST COAST. Bendix Radio Division, 10500 Magnetic Bovlevord, N. Hollywood, Calif 
CANADA: Computing Devices of Canada, Ud, Boa 508, Orrewe 4, Ontorio 












Experimental hydroskimmer naval craft, developed by Bell Acrosystems Co., rides above the water's surface on a cushion of air formed by a 
large fan located amidship. The research vehicle above is propelled by a standard outlx otor 





The large fan seen above drives ait under the hull and holds it above the water reducing wave and frictional drag. Hydroskimmer was 
recently delivered to the Navy for test and evaluation. It is 18-ft. long, has an &-ft and weighs 2,300 tb. 


ptt 
~ 


Artist’s concept of a future naval attack vehicle utilizing the air cushion principle is shown at left. Artist’s concept at right shows submarine 
receiving fuel and supplies from hydroskimmer. Vehicle would be capable of high speed with relatively low horsepower, Bell says. 
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The Military Air Transport Service will get 
the new extended-range C-130E Hercules 
fast, because the basic design is already 
proved. The long-range Hercules goes into 
production at once to meet the immediate 


need for a modern strategic airlift force. 
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The new long-range version of the versatile Lockheed C-130 H 
airlifter that can carry a 20,000 pound payload for more tha 


300 knots. Or 2,900 miles with a whopping 35,000 pound 


these requirements for airlift operation: straight-in end load 
conditioned, pressurized cargo compartment; and the ability 


pieces of freight. 


LOCKHEED © 


WORLD HEADQUAI 


s gives the Air Force a strategic 
O miles at average speeds up to 
rhe big propjet C-130E meets 
k-bed height cargo floor; air- 
ind, or airdrop heavy, bulky 


}OLRUSULZA 


RS FOR AIRLIFTERS AND CARGOLOADERS 











FUNCTIONAL ACCURACY 


AND 2-SECOND REPEATABILITY 


integral bearing permits direct gimbal mounting 


The new Reeves 10-second Re ver is the ideal instrument for precision stable platform 
applications. The units are available with either beryllium or aluminum housings for a 
wide range of operating temperature applications 

Reeves is especially proud of tt atest addition to the comprehensive family of high 
precision resolvers currently in production and ready for inclusion in your systems packages 
Whatever your resolver requirements Reeves has the size and design to meet your 
specifications. Reeves Resolvers are supplied in the 23, 15, and 11 case sizes. For complete 


specifications, write for data file 712. 


REEVES in STRUM™MENT CORPORATION 
A Subsidiary of Dynamics Corporation of America @ Roosevelt Field, Garden City, New York 





Qualified engineers seeking 
rewarding opportunities in 
these advanced fields are in- 


vited to get in touch with us, 





New Offerings 


Delta Design, Inc., San Diego, Calif., 
engaged in the design and development 
of portable control chambers for use 
in the evaluation of solid state elec- 
tronic circuitry, controlled atmosphere 
poms chambers and pre-engineered 
1igh vacuum system components. Of- 
fering is 100,000 shares of — stock, 
for public sale at $4.50 per share, to be 
io through company officials and em- 
ployes. Of the proceeds, $210,900 will 
be used for the acquisition of land and 
the construction thereon of a factory 
to include office space and laboratory 
facilities; $110,000 for the purchase of 
new machinery and tooling and research 
equipment; the balance for financing 
additional inventory and for working 
capital. 


Texas Research & Electronic Corp., 
Dallas, Tex.; organized under Minne- 
sota law in September, 1960, the com- 
pany proposes to engage in various 
phases of the electronics business 
through the acquisition of one or more 
existing businesses. The company has 
not as yet made any commitments to 
acquire any business, and there is no 
assurance as to when it will be able to 
commence business operations. Offer 
ing is 600,000 shares of common stock, 
for public sale at $1.15 per share. The 
proceeds, — with $400,000 cash 
on hand, will be used in the negotiation 
for and acquisition of one or more 
small businesses. It is estimated that 
$10,000 will be used in connection with 
setting up the company’s office and 
other initial expenses. 


Howell Instruments, Inc., Ft. Worth, 
I'ex., (formerly named B & H Instru- 
ment Co., Inc.) engaged in the de- 
sign, development, manufacture and 
sale of precision electronic and clec- 
tromechanical instruments for use in 
testing instrument systems, and for 
measurement, automatic control, and 
recording applications. Offering is 140,- 
000 outstanding shares of common 
stock, for public sale by the present 
holders thereof; offering price and un- 
derwriting terms to be supplied by 
amendment. 


Madigan Electronic Corp., Carle 
Place, N. Y., engaged in the in. de- 
velopment, manufacture and sale of 
electronic equipment for use primarily 
in weapon systems and data processing 
systems; it also offers specislined field 
—? services and technical pub- 
lications. Offering is 110,000 shares of 
common stock, at $4.25 per share; 40,- 
000 shares will be offered for sale to 
certain employes of the company and 
their relatives, purchasers of the com- 
pany’s products and to certain other 
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Love Field Installs Center Line Lights 


Delta Air Lines Douglas DC-8 passes over towers of new Configuration A approach lighting 
system being installed off the approach end of Instrument Runway 13-31 at Love Field, 


Dallas, Tex. System is expected to b« 


yperational Jan. 2. New system, extending 3,000 ft. 


from the centerline of the runway, is approximately 300 ft. longer than left-hand approach 
light system now in use. Federal Aviation Agency is funding the $205,000 cost of install- 
ing the new system, which will have Sylvania Electric sequence flashing strobe lights and 
General Electric sealed beam lights and regulators. 


persons known to the compan 
have indicated an interest in it 
10,000 shares will be offered t 


associated with the underwriter. Of 


proceeds, $200,000 will be app! 
reduction of a $483,500 bank ind 
ness; the balance for working ca 


The Foxboro Co., Foxboro 
engaged in the manufacture of 
trial instruments for indicating 
ing and controlling temperature 
sure, flow, humidity, liquid le 
other process variables, primar 
use in the process industri 
manufacture or conversion of 
terials into finished or semi-f 
goods. Offcring is 211,000 
common stock; 125,000 shar 
public sale by the issuing compa 
86,000 outstanding shares bi 
holders thereof; public offerin; 
and underwriting terms to be 
by amendment. Of the proceeds 
000 will be used for construction 
ditional warehouse facilities at th 
pany’s Foxboro plant; $600, 
construction of plant facilities 
Bridgewater, Mass., for the prox 
of the company’s Electronic Ci 
line of instruments; $500,000 f 


tional plant facilities for the company’s 
Dutch subsidiary; $450,000 for the 
plant facilities of its Canadian sub- 
sidiary; the balance for working capital 
requirements. 


The B. F. Goodrich Co., New York, 
N. Y., engaged directly and through 
its subsidiaries and associate companies 
in the manufacture and sale of tires and 
tubes, and also products for the aviation 
ind space industries. Offering is $60,- 
000,000 of sinking fund debentures due 
November, 1985, for public sale; inter- 
est rate, public offering price and under- 
writing terms to be supplied by amend 
ment. Proceeds will be added to the 
company’s general funds to be available 
for capital expenditures and other in- 
vestment outlays, as well as for addi- 
tional working capital expected to be 
needed during the next several years. 
\s of Sept. 1, 1960, approximately $62,- 
000,000 (including amounts actually 
ommitted) had been authorized but 
not expended for additions, improve- 
ments and replacements of operating 
facilities, including the construction of 
) tire plant in Fort Wayne, Ind., and a 
tire plant in Kitchener, Ontario, 
Canada, as well as the construction, 
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Aeronaves, Eastern Open Mexico City DC-8 Service 


Two Douglas DC-8 turbojet transports of Aeronaves de Mexico and Eastern Air Lines are shown at New York International Airport on 


return from pre-inaugural flights to Mexico City (AW Nov. 28, p. 43) 
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Daily flights began carlier this month 


75,000, which were used for working 
the balance to be added to the 
s general funds 


Capital 


ompan 


Slick Airways, Inc., Burbank, Calif., 
1 exclusively as a contract and 
irrier until July 1, 1960, when 

| into the manufacturing 
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igreed to purchase from Cana 
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ifter delivery of such aircraft, 
for September or October, 
estimated that during 1961 
pany will incur expenditures of 
} in connection with the re- 
neement of such operations. Ad 
ional capital is sought at this time in 
to strengthen the company’s fi 
view of such pro 
resumption of 


nancial position in 
icquisition and 

heduled common carrier operations; 
net proceeds of the stock sale will be 
added to general funds and used for 
general corporate purposes 

The offering is 600,000 shares of 
common stock, for public sale; offering 
price and underwritmg terms to be sup- 
plied by amendment. 
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Currently in use at EGLIN AFB... 


ADVANCED AERO/SPACE 
DATA SYSTEM DOES 10 


DAYS’ WORK OVERNIGHT 


this Epsco PCM Data Gathering System has 
public Aviation Corporation in its flight test 
»w F-105D Thunderchief Mach 2 fighter- 


rborne System samples, multiplexes, and 
i low-level analog channels, then records 
ary 13-bit digital inputs on a magnetic tape 
sircraft. When the plane returns to ground, 
ayed back on the Epsco PCM Ground Sta- 
ta efficiently stripped, edited, and recorded 
t for direct entry into Republic’s IBM 704 
this high-speed data reduction process, all 
n, including a full computational analysis 
bomb computer, is available by the next 
ght speed with which data is made avail- 
n Republic’s flight test data analysis time, 
ip the entire F-105D test program. 
pment was selected to meet the exacting 
f the F-105D weapons system because of 
esign features as random programming, 
eration, system expandability, and opera- 
well as inherent extreme accuracy and fast 


A system, Model PCM-S-4010, also may be 
e telemetering capability. For further 
etin AE-Aero PCM. 





Upper left e System in nose of F-105D test ship. Adjustment-free 
system eration without requiring access to installation 


Lower left 1 Station features extensive search and editing functions to 
strip t ysis, prepares data for direct entry into Republic's IBM-704 
c 





€psco x SYSTEMS 


ivision of EPSCO, Incorporated 
etts Ave., Cambridge 39, Mass. UNiversity 4-4950 





Convair/San Diego, long recog- 
nized as a leader in the aerospace 
industry, has four attractive, high-level 
positions open in its Aerodynamics 
Group. 


The men selected for these open- 
ings will be responsible for the aero- 
dynamic design problems of subsonic 
and supersonic jet transports, space 
vehicle programs, VITOL/STOL air- 
craft, and advanced missile systems. 


To qualify for these positions, can- 
didates will have an advanced degree 
(PhD preferred) and several years of 
aerodynamic design experience at a 
responsible level. They will have dem- 
onstrated a creative approach to aero- 
dynamic problems since they will be 
involved with programs at a highly 
advanced state of the art. 


Qualified respondents will receive 
an immediate reply to their inquiry. 
Please forward a detailed resume to 
Mr. M. C. Curtis, Industrial Relations 
Administrator, Engineering, 3800 
Pacific Highway, San Diego 12, Calif. 


CONVAIR/SAN DIEGO 


CONVAIR DIVISION OF 


GENERAL DYNAMICS 


CRYOGENIC 
RESEARCH 


Convair/San Diego is seeking sev- 
eral high-level Chemical Engineers, 
Physical Chemists and Chemical Phys- 
icists to conduct applied research in 
the area of advanced cryogenic sys- 
tems 


The men selected will explore the 
many challenging problems associated 
with the handling of cryogenic fluids 
in advanced vehicle systems. 

Specialists with advanced degrees 
are required in these areas 

FRACTIONAL DISTILLATION OF 

CRYOGENIC FLUIDS; 

CHEMICAL SEPARATION OF 

CRYOGENIC FLUIDS; 

CRYOGENIC PUMPING; 


LOW TEMPERATURE 
GAS-SURFACE INTERACTION; 


SPACE ENVIRONMENT AND 
CRYOGENIC FLUIDS. 


Please forward your detailed re- 
sume at once to Mr. M. C. Curtis, 
Industrial Relations Administrator, 
Engineering, 3800 Pacific Highway, 
San Diego 12, California. 


CONVAIR/SAN DIEGO 


CONVAIR DIVISION OF 


GENERAL DYNAMICS 


Three attractive positions exist at 
Convair/San Diego for scientists and 
engineers to investigate chemical and 
physical problems associated with the 
gas dynamics of new propulsion sys- 
tem concepts. 


Current emphasis is in the follow- 
ing areas 


RARIFIED GAS DYNAMICS; 


CHEMICAL KINETICS OF 
GASEOUS REACTION; 


COMBUSTION PHENOMENA. 


If you seek an unsual opportunity 
in research and development of pro- 
pulsion system concepts for the future, 
we urge you to assess these positions 
now. To qualify, you must hold an 
advanced degree and possess sufficient 
experience to enable a broad, imagi- 
native approach to these problems 


Your detailed resume will receive 
a prompt, confidential reply if ad- 
dressec to Mr. M. C, Curtis, Industrial 
Relations Administrator, Engineering, 
3800 Pacific Highway, San Diego 12, 
California. 


CONVAIR/SAN DIEGO 


CONVAIR DIVISION OF 


GENERAL DYNAMICS 
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CAB Accident Investigation Report: 





Overtaking F-86L Failed to Sight C-35 


At 1520 MST, Dee. 15, 1959, an F-S6L 
flown by Capt. William E. Meckem, the 
wingman in & formation of two Wyoming 
Air National Guard F-86Ls, and a Beech 
craft C-35, flown by Gene A. Lewis, 
collided at 9.000 f mel. ofr 7,850 ft 
ibove the ground. The collision occurred 
ibout 4.5 mi. south-southwest of the 
outhern boundary of the Chevenne Muni 
cipal Airport, within the airport control 
zone. The pilot of the Beechcraft, the only 
occupant, received fatal injuries, The pilot 
of the F-86L ejected safely but sustained 
ninor mjuries. Both aircraft were destroyed 

Shortly before the collision the F-S6L 
flight leader made a simulated ILS and 
low approach during which the wingman 
flew in safety-observer position Following 
the low approach the wingman joined in 
lose formation The accident occurred 
thereafter while the flight was proceeding 
to the initial pomt to enter the tactical 
pattern for landing. The Becchcraft was 
n route to Denver, Colo. from St. Cloud, 
Minn with an on route business and 
fueling stop at Dickinson, N.D 

Both fights were being made on VFR 
fight plans and the wv ther 
which th lhsion wred wet high 
visibility 90 mi 

\t the time of the collision the F-56L 

sation was on a heading of 110 deg 

wnetic, in straight and level flight, and 
it a computed true airspeed of 312 kt 
Analytical calculations indicate that the 
Bonanza was being flown on a heading of 
ipproximately 154 deg. magnetic, in 
straight and level flight, and at a calculated 
true airspeed of 139 kt. The evidence in 
dicates that the flight conditions for the 
Beechcraft were constant for at least a 60- 
sec. period prior to the collision. For the 
first 30 sec. of the same period the F-86I 
formation was climbing, accelerating, and 
turning left. For the final 30 sec. the 
flight conditions of the colliding F-S6L 
were constant as stated 

The accident took place in excellent 
conditions which, under the ap 


”) | thons m 


: cir oud 


veather 
propriate Civil Air Regulations and military 
rules, place th responsibility for collision 
avoidance on the pilot through visual 
tection and avoidance of other aircraft 

An analytical study based on all of the 
evidence shows that at the start of the 
60sec. period the colliding aircraft were 
parated 3.48 stat. m At this time the 
F-86Ls were positioned 129 deg. to th 
right rear of the Beechcraft and the Beech 

ift was 67 deg. to the left of the nose 
cf the aircraft of the ject formation leader 
During the final 30-sec. period the F-S6Ls 
were positioned 110 deg. to the right rear 
yf ti Bonanza while the Bonanza was 
6 deg. to the left of the nose of the air 
raft of the jet formation leader. Separa 


All times herein are Mountain Standard 
based on the 24-hr. clock: altitudes are 
inleas otherwise indicated 


mean sea le 
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tion between the planes was then 
mi 

It is the conclusion of the Boa 
from all the evidence, an overtaki 
tion occurred in which the F-S6! 
took the Bonanza from the rig! 
The Board concludes that during 
there was sufficient opportunity 
jct formation leader to have seen the 
craft and to have avoided the 
accordance with the responsibility 
pilot of an overtaking aircraft. It 
further conclusion of the Board t 
opportunities afforded Lewis 
alison to have expected him 
cen the jets 

Following the accident the Air Nat 
Guard unit at Cheyenne required 
nissions which require a safety 
the pilot performing this responsibi 
lo so throughout the entire missi 
lirective requires that the safety 
vill not jom formation even tho 
portion of the flight requiring a 
server is completed. The umt al 
for its jet aircraft, the flight altitu 
hed for the trol zone prior to t! 
point 1,000 ft The first action 
to enable all pilots flying as a fii 
look for other aircraft. The secon 
intends to reduce collision expo 
greater trafic segregation 


INVESTIGATION 
Beechcraft C-35, N 1839D. I 
tion dis losed that on Dex 1S, « 
Lewis, the pilot of N 1839D, planne 
prepared for a flight from St, Clo 


to Denver, Colo., with an en route « 


| 
| ©-86 PROBABLE FLIGHT PATH.— 
i 35 PROBAGLE FLIGHT PATH 





PROBABLE flight paths of F-86L. and ¢ 


yusiness and fueling stop at Dickinson, N.D 
He departed St. Cloud at 0700' and 
flew, VFR—no flight plan—to Dickinson, 
irriving about 1050. There Lewis con 
lucted his business and the Bonanza was 
fueled to capacity by adding 22.3 gal. of 
gasoline 
Lewis left Dickinson at 1235 and shortly 
after takeoff air-filled a VFR flight plan to 
Denver with the Dickinson FAA commun: 
ations = station According to the flight 
plan he proposed to fly to Rapid City, 
S.D., direct to Denver, at 8,500 ft. He 
estimated 3 hr. 15 min. enroute with 5 
of fuel aboard. About 1343 Pilot Lewis 
mitacted Rapid City radio stating he was 
at 4,500 ft. over the city, VFR to Denver 
He requested and was furnished the latest 
vinds aloft and weather appropriate to his 


flight 
Flight Identified 


About 1515 N 1839D called Chevenne 
radio on 122.1 me. and requested the 
latest winds aloft. Lewis identified his 
flight as “Bonanza N 1839D” and stated 
vc was VFR en route to Denver; he did 
not give his position or altitude. The con 
troller furnished the most favorable winds 
iloft for a Bonanza en route from Cheyenne 

Denver, which were between 8,000 and 
11,000 ft. 

Lewis asked that the information be re 
peated, which was done. His acknowledg 
nent was the last communication from the 

rcraft. 

F-86L Flight. At 1420 that afternoon 
F-86L, 55-3662, piloted by Capt. William 
E. Meckem, and F-86L, 52-9993, piloted 
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35 leading to collision near Cheynne Airport. 





Engineer inspects Styrofiex® cable instaliee 


on an antenna array at one of Pacific Scatter 


Communication System stations shown at right. 


Over 40 miles of 


More than 200,000 feet of Styroflex® coaxial cables are 
in active use as balanced antenna feed lines in the 
recently completed Pacific Scatter Communication 
System stretching from the Hawaiian Islands to 
Okinawa. This trans-Pacific system, one of the largest 
and most advanced of its kind in the world, uses 
ionospheric and tropospheric propagation techniques 
that produce over 99% reliability. An important part 
of the Strategic Army Communications Network 
(STARCOM), the system was designed, developed and 
constructed by Page Communications Engineers, Inc. 
for the U. S. Army Signal Corps. 
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C ahh help assure 


Each of the nine stations in the network is equipped 
with the same major component parts— transmitters, 
exciters, multiplex terminals and antennas. The cables 
used in the 200- and 400-foot antenna arrays range 
from 1%’ jacketed Styroflex® cable to 34%"' jacketed 
Styroflex® cable. About 7,000 feet of 14” jacketed 
Foamflex® cable is also used in the system. The Styro- 
flex® cables were spliced in the field by an inert-gas 
Heliare welding process to assure noise-free connections 
required for successful duplexed antenna operation. 

The extremely low inherent noise level and low 
attenuation of Styroflex®—together with this air- 
































Pacific Scatter Communication System reliability! 


dielectric cable’s stable electrical and mechanical ments call for a cable with low loss and high relia- 
properties—especially qualify it for the critical speci- _ bility, investigate the successful record of Styroflex®! 
fications of this STARCOM system. If yoursystem require- Photos courtesy of Page Communications Engineers, Inc.) 


PHELPS DODGE COPPER PRODUCTS 
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300 Park Avenue, New York 22, N.Y. 











by Fust Lieutenant Howard T. Anderson, 
took off from the Cheyenne Municipal 
Airport as a flight of two. Both — were 
members of the 187th Fighter Interceptor 
Squadron, Wyoming Air National Guard, 
which is based on the Cheyenne joint-use 
airport. The unit performs an air defense 
mission using the F-86L, an all-weather 
single-place jet interceptor. 

The purpose of the flight was a tactical 
evaluation i Lt. Anderson, given by Capt. 
Meckem who was also a full-time training 
supervisor for the squadron. Briefly, the 
tactical evaluation is performed pursuant 
to CONAC (Continental Air Command) 
directives and intends to permit an evalua- 
tion of pilot proficiency relative to combat- 
readiness standards, It is given semian- 
nually and incorporates the various ground 
and flight training curricula necessary in 
the all-weather intercept mission. Accord- 
ingly, prior to the fight, Lt. Anderson 
demonstrated to Capt. Meckem satisfactory 
knowledge of the F-8S6L aircraft and its 
systems and the regulatory materials govern- 
ing the squadron’s air defense mission. He 
also conducted a briefing of the flight por- 
tion of the evaluation covering its vanous 
requirements. These included a scramble 
from a simulated advanced state of readi 
ness a maximum performance without 
afterburner climb to high altitude, all 
weather type GCI intercepts, a simulated 
instrument penetration, and ILS low ap- 
proach. The flight portion also included, 
if remaining fuel permitted a simulated 
flameout pattern following the ILS ap- 
proach 

Because of the all-weather nature of the 
flight, after takeoff Lt. Anderson flew his 
aircraft principally by reference to instru 
ments while Capt Meckem flew as safety 
observer, positioning his aircraft behind, 
lightly below, and to the right of Lt 
Anderson \t this time it was Capt 
Meckem's responsibility as safety pilot for 
the flight te look out for other aircraft and 
avoid collision. This responsibility is ac 
cording to appropriate Civil Air Regula 
tions and Air Force directives. According 
to their testimony, this was clearly under 
stood bi both pilots 

Weather conditions at this time and 
at the time of the accident were: High 
thin cirrus; visibility 90 mi 

About 1500, after the intercept phase 
was finished, Lt. Anderson called Cheyenne 
tower and requested a practice VFR-VOR 
jct penetration and ILS low approach.” 
The tower cleared the flight as requested, 
advising it to mamtam VFR at all times, 
to report leaving the VOR outbound at 
20,0 ft. and when leaving the outer 
marker inbound to the ILS runwa Thx 
reports were made. At 1517, about 200 ft 
over the middle marker and at approxi 
mately 160 kt.. Lt. Anderson finished the 
ILS and reported “on the go” to the tower 
He continued down the runway and as the 


aircraft accelerated retracted — brakes 
the simulated 


gear, and flap At this time 
instrument flight portion of the mission 
ended and Lt. Anderson returned to visual 


*The penetration is an instrument pro 
cedure to transition jet fighters from high 
altitude to the inatrument landing syatem 
Low approach meant the plane would not 
land after the ILS but would go around, 
passing over the landing runway. The ILS 
at Cheyenne is from east to weat: the run 
way is 26, 260 deg 
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VHF Tracking Antenna 


Lightweight VHF tracking-telemetry an- 
tenna, Model 420A, provides dual polariza- 
tion with 18 db. gain over band of 215 to 
260 mc. and permits simultaneous tracking 
at 2,000 mc. Antenna, which measures 8 
ft. square by 6 ft. deep, is available in col- 
lapsible model which reduces to 5 ft. square 
by 2 ft. deep. Antenna weighs 250 Ib., op- 
erates in 125 mph. winds without a counter- 
weight, according to firm: Avien, Inc., 58- 
15 Northern Blvd., Woodside 77, N. Y. 





flight. Capt. Meckem remained in the 
safety-observer position as chase pilot. Each 
of the pilots said that at this time he 
watched for other aircraft but saw none 

As the flight crossed the airport above 
Runway 26 Lt. Anderson asked for a 
simulated flameout pattern.” The tower 
approved th request; however, Capt 
Meckem, about this time, informed Lt 
Anderson he had insufficient fucl for 
the maneuver prior to landing. Lt 
Anderson, therefore, transmitted to him, 
“Let's enter on initial and join on the 
turn This transmission in jet fighter par 
lance meant the simulated flamecout would 
not be made, the flight would proceed to 
the initial point,’ enter the initial approach, 
and land. It also meant for Capt. Meckem 
to join in close formation Atthough the 
tower was not directly informed of the 
intention the controller said he overheard 
the transmission, understood the meaning 

The tower controller stated he watched 
the low approach and saw the jet flight 
make an approximate 30-deg. right turn 
just past the end of the runway. This was 
in conformity with a noise-abatement pro- 
cedure to avoid flying over the Ft. Warren 
hospital. He stated that he watched the 
flight then continue outside the traffic 
pattern limits in a left climbing turn. At 
this time the controller turned his attention 
to a T-33 which was in the traffic pattern 


*A pattern used in event of a jet power 
loss commonly referred to as a “flameout.” 
The pattern is practiced by nearly all units 
using subsonic and transonic fighters. 

This is a location five miles east of Run- 
way 26. Jet fighters pase over the location, 
establish a flightpath from it along the run- 
way extended centerline to the end of the 
landing runway The tanding from this 
position is a 360-deg. overhead pattern 

‘Initial approach is that portion along 
the runway extended centerline, 
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Research 
Responsibility 


Results 


SAFETY HARNESS... 


Aerotec Industries’ products are helping aviation 
to set new performance standards. The Aircraft 
Equipment Division produces advanced controls 
and disconnects for aircraft, missiles and nuclear 
applications. The Acrotherm Division, pioneer in 
the application of Energy Absorption (E/A)* 

to aircraft seats, manufactures all types of seating. 
The Industria! Division produces equipment for 
the cleaning, control and handling of gas and air. 


* Trademark 


AE FOTEC INDUSTRIES 


INCORPORATED 


ExEcCUTIVE OFFICES * GREENWICH, CONN. 
Piants at Bantam, Greenwich and So. ewe. » COM: "¥ 2 me 


AEROTHERM DIVISION * AIRCRAFT EQUIPMENT DIVISION © DIVISION « NOUSTRIAE Div VIS 









Controls 
for the 


e for over 23,000 aircraft gas turbines 
e for a liquid hydrogen rocket engine 

e for the B-70’s air-induction system 

e for the power forms of tomorrow 





Hamilton Standard has supplied fuel and engine controls 

for over 23,000 aircraft gas turbines—powering 17 

of the nation’s leading military and commercial aircraft. 
Today, its experience is being applied to a new genera- 

tion of “Hor ones”... controls for an advanced liquid 

hydrogen rocket engine . . . a unique air-induction system 

for the USAF B-70 . . . hot gas servos and other hydraulic, 


ROCKET ENGINE CONTROLS. Hamilton Stondard has developed thrust 
modulation controls and fuel-oxidizer shut-off valves for an advanced 
liquid hydrogen engine. This work hes provided important break- 
throughs in low-temperature sealing problems and system reliability. 
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pneumatic and mechanical devices for missiles and space 
vehicles. And for the power forms of tomorrow, Hamilton 
Standard research is furnishing new ideas for control of ion 
engines, fuel cells, ramjets aa industrial gas turbines. 

Hamilton Standard has the ability to solve your control 
problems—from concept to completion. Your inquiry 
is invited 


6-70'S AIR-INDUCTION CONTROL SYSTEM, now under development ot 
Hamilton Standord, involves some of the most advanced control problems 
ever encountered. It is designed to provide the most efficient air-flow 
into the plane's engines over an unusual range of operating conditions. 
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HAMILTON STANDARD 


DIVISION OF UNITED AIRCRAFT CORPORATION 


WINDSOR LOCKS, CONNECTICUT 


SOME OF THE MANY FIELDS OF GR 


ENVIRONMENTAL CONDITIONING SYSTEMS GROUND SUPPORT EQUIPMENT. Hamilton ELECTRONICS at Hamilton Standard includes 
for space vehicles and such advanced air- Standard is presently producing a wide brood experience in flight control, instrumenta- 
craft as the 8-58, 880, B-70 are important range of GSE for both missiles and air- tion, static power inversion and electrical con- 
aspects of Hamilton Standard diversification. craft—from special tools to complete systems. trol for aircraft, missile and GSE components. 
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MANUFACTURING IS PART OF THE RELIABILITY PATTERN AT ELECTRO-TEC 
Skilled hands, close attention to manufacturing techniques, quality 
control and a deep pride in a product well made...all are intrinsic 
to the reliability pattern at Electro-Tec. In the many stages be- 
tween design and finished product, these factors are so balanced 
that desired component reliability becomes a reality every time. 
This mix of fine craftsmanship and unexcelled manufacturing 
capability is one of our most valued assets. ELECTRO-TEC CORP. 
South Hackensack, N. J. — Blacksburg, Va. — Ormond Beach, Fila. 


for landing. The controller indicated that 
the next call from the jet flight would 
occur when it entered the tactical pattern 
at the initial point for Runway 26 

The testimony of Lt. Anderson was in 
igreement. He stated that his flight passed 
vell to the right of the Ft. Warren hospital, 
located two-three miles beyond the end of 
the runway. He stated that approximately 
abeam of the hospital he began a left turn 
He said it was a climbing turn and that 
the climb was started after the ILS was 
finished, power was applied, and the air 
craft was clearly accelerating with gear 
and flaps up. The left bank was 30 deg 
Lt. Anderson continued the left turn to 
110d interrupting it once on a heading 
of about 180 deg. to clear the turn, Capt 
Meckem closed in the turn to close forma 
tion. He took position on Lt. Anderson's 
right wing with his aircraft slightly below 
the level of Lt. Anderson's with four to five 

wingtip separation. Fore and aft he 
the “slat line.” As the turn progressed 

the Tight accelerated to 270 kt. IAS 

Because precision, planning ind coordi 
nated smoothness were important considera 
tions in a satisfactory performance of the 
evaluation, Lt. Anderson planned to reach 
9,000 ft., 270 kt., and the 110-deg. heading 
simultaneously. For all practical purposes 
this was done and both pilots estimated 
that it occurred about 30 sec. before the 
ollision. The pilots t stiied it was clear 
to them that at this point Lt. Anderson was 
the formation leader and Capt. Meckem 
was the wingman. Accordingly, because fly 
ing formation requires the wingman’s un 
divided attention to the leader, the respon 
sibility to see and avoid other aircraft was 
entirely that of the formation leader. This 

in accordance with Civil Air Regulations 
ind military directives 


Cleared the Area 


Lt. Anderson stated that he clearly under 
od his responsibility and believed he had 
maintained a careful look out for other air 
traffic. In his testimony he recalled stopping 


, 


the turn about 180 deg. to clear the area, 
particularly in the direction he intended to 
continue. He testified that during the last 
30 sec. he scanned the left quadrant, then 
straight ahead, and then the nght quadrant 
Lt. Anderson stated that at the same time 
he scanned he also checked Capt. Meckem's 
position. He stated that when he returned 
his vision forward he saw an aircraft imme 
diately in front of him and make a violent 
pullup to avoid it. He said it all occurred 
so quickly he had no time to warn i 
Meckem or even to identify the plane t 
Anderson said, in retrospect, he believed 
that he had scanned for other aircraft in a 
normal manner and was sure he looked in 
the area where the Beech was located but 
had not seen it. He further indicated that 
except for brief altitude, airspeed, and 
heading checks there were no duties or ox 
currences which required his attention 
within the cockpit 

Capt. Meckem testified that his attention 
was concentrated on the formation formup 
and thereafter on holding close position 
He was generally aware that heading, speed, 
ind altitude were as Lt. Anderson described 
them. He was also of the opinion that these 
factors were constant for at least the final 
30 sec. before collision. He said that so far 
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as the collision itself was concerned he re 
called a flash on his windscreen an instant 
before impact. He did not — the 
Bonanza, in fact, assumed he had collided 
with the T-33 which had been overheard in 
the traffic pattern 
A concentration of small fuselage pieces 
of the Beechcraft and its mutilated empen- 
nage were found 4.5 mi. south-southwest 
of the southern boundary of the airport 
his wreckage marked the Batter rll, 
tion over which the collision occurred. The 
F-86L crashed about 1.5 mi. southeast and 
the Beechcraft about one-half mile south of 
this location 
Examination of the Beechcraft showed 
the aircraft struck the ground 40 deg. nose 
down on a southerly heading. The wings 
were attached to the cabin; however, the 
structure from the aft cabin rearward was 
destroyed. The powerplant was torn out 
Examination of the Beechcraft structure 
provided clear information relative to the 
inflight impact sequence It showed that 
the F-S6L nose and fuselage structure above 
the wing penctrated the right side of the 
Bonanza fuselage at about station 141.0, a 
location just aft of the rear cabin window 
The window frame remained attached to the 
ibin; the structure aft of the location was 
destroyed. On the 
Bonanza fusclage most of the rear cabin 
window and al) structure rearward of station 
121.0 were destroved. Between the left and 
right locations there was a clear line of 
destruction which formed an angle of ap 
proximately 110 deg. through the fuselage 
measured clockwise from the nose relative to 
the fuselage centerline of the Beechcraft 
The manner in which the structure was 
sffected showed that the line of shearing 
“ from right to left: however, there was 
no discernible evidence of vertical forces 
The fact that the Beechcraft wings 
howed no inflight contact damage indicated 
that the right wing of the F-S6L passed bi 
low the plane of the Bonanza wing. Because 
the F-S6L was nearly straight and level 
this fact further shows the Bonanza 
vas also nearly straight and level. Finally 
ilculations based on the | cading and speed 
of the F-S6L, the approximate speed of the 
C.35, and the 110-degree line of structural 
shearing through the Beechcraft fuselage 
show a resulting heading for the Bonanza at 
impact of 154 deg. magnetic. From the 
only known witness to the collision it was 
learned that the Bonanza was flown straight 
and level on a constant heading for a period 
which he estimated as three to five minutes 
before the midair impact. Although the wit 
ness thought the Bonanza pulled up and 
banked left one to three seconds before 
impact, the structural evidence clearly indi- 
cates this cither occurred after the collision 
or it was an illusion created as the two 
planes of different size and speeds merged 
and collided. The approximate true ait 
speed of 139 kt. for the Bonanza was 
based on the manufacturer's operating data 
for the aircraft at normal cruise and at 9,000 
ft 


opposite side of the 


npact 


It is noteworthy that a reasonable varia 
tion of this speed factor above or below 
normal cruise in this instance will not 
ippreciably alter the computed heading of 
the Beechcraft 

The Cheyenne Municipal Airport is lo 
cated on the north side of the city. In 
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Micromega parametric 
amplifiers give you 
this performance consistently 





wurtesy Fairchild Engine & Airplane Corporation 


Seals Where Others Failed 


Fairchild recently supplied several 
F-27B’s to Northern Consolidated 

lines, which serves Alaska and (¢ 

ada. Trouble started when tempera 
tures dropped below —5SOF. Seals 
caused doors to stick closed. After 
the doors were opened, seals were so 
hard the doors couldn’t be closed 


Write t 
1012A for 


information 


Dept 


Silastic®, the Dow Corning silicone 
rubber, was used to replace the seals 
for the large cargo and passenger 
doors. Results: no sticking closed, 
no jamming open. . . Silastic main- 
tains a positive seal at all altitudes 
despite the wide variations in tem- 
peratures encountered. 


Dow Corning CORPORATION 


MIDLAND MICHIGAN 
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everything 
worked fine... 


UNTIL 
POWER 
FAILED 


for just 
5 seconds 


“The telemetering link was working fine. The whine of the tape 
as it passed over the recording heads was a precise information- 
laden sound. Then... we had a power failure. Five seconds later 
we were back in business, but at the cost of millions of bits of 
information .. .”" 


It just doesn’t make sense to have investments totalling mil- 
lions of dollars hanging by a thread as thin as the risk of power 
failure. 


Today you can buy systems power insurance in the form of the 
Condec Uninterrupted Power Supply. This unit will restore FULL 
VOLTAGE in 1.5 MILLISECONDS. There is no complete power 
break. Electronic systems can continue normal operation even 
though normal power fails. 


These diesel-driven units are available in sizes ranging from 10 
to 200 kilowatts. Since the engine runs only when emergency 
power is required, operating costs are negligible, maintenance, 
practically nil. Can you afford to be without an UPS unit? A phone 
Call, wire or letter will arrange a demonstration at our plant. 


& 
POWER EQUIPMENT DIVISION aii 
co 


CONSOLIDATED DIESEL | WH tiene 
ELECTRIC CORPORATION | °°: Sm 


860 CANAL STREET + STAMFORD, CONNECTICUT 
15519 LANARK STREET + VAN NUYS, CALIFORNIA 











addition to being the home base of the Air 
National Guard Squadron it also serves three 
scheduled air carriers and considerable gen 
eral aviation and military trafic. The airport 
has a conventional five-mile radius control 
zone and utilizes conventional left trafhic 
patterns, one for light aircraft and the other 
for heavy traffic. The first is close in and the 
latter is within three miles of the center 
of the airport. In addition, the F-86Ls use 
a tactical approach and 360-deg. overhead 
landing pattern. All of these patterns were 
published and disseminated locally. The use 
of the airport by the jet fighters and the 
fact that they made instrument low ap 
proaches was also published in the Airman’s 
Guide according to its publication proce 
lure: 

Another factor relative to this collision is 
that the F-86L flight utilized UHF (ultra 
high frequency) communications and the 
Beechcraft was equipped with VHF (very 
high frequency) communications The 
tower did not, nor docs any tower nor 
mally, simulcast on both VHF and UHF 
ommunications. The F-86L pilots and the 
Bonanza pilot, therefore poe not overhear 
radio communications made with re spect to 


the other 
ANALYSIS 


From the evidence gathered in the acci 
dent investigation it is apparent that the 
ollision occurred outside of the Cheyenne 
Airport trafhe pattern but within the limits 
of the airport control zone. It occurred 
while both flights were being made on VFR 
flight plans and in weather conditions which 
were virtually clear; visibility was reported 
xs 90 mi. Under these circumstances Civil 
Air Regulations’ impose upon the pilot di 
rect and full responsibility to avoid collision 
through visual detection and avoidance of 
other aircraft. The Civil Ai Regulations 
also state rules regarding right-of-way under 
various conflicting situations. Because avert 
ing collision rested solely with the pilots 
it 18 imperative in accident investigation to 
determine the opportunities afforded cach 
pilot to carry out this responsibility. In 
order to de*ermine and evaluate them it is 
necessary not only to determine the manner 
in which the aircraft collided but also the 
relative position of cach aircraft with respect 
to the other during the 60-sec. period of 
losure prior to collision. The testimony of 
the jet pilots, the inflight structural damage 
to the Beechcraft, and other information 
gathered during the investigation provided a 
good foundation for an accurate analysis of 
these important considerations 

Analysis of the factual information and 
physical evidence leads the Board to the 
determination that the inflight contact 
sequence began with the Beechcraft on 
i heading of 154-deg. and the F-86L on a 
heading of 110 deg. Initial inflight contact 
occurred when the F-86L nose structure 
contacted the fuselage of the Beechcraft 
just behind the right rear cabin window 
The sequence progressed as the nose 
structure above the wing of the F-86L 
penetrated and cut through the Beechcraft 
fuselage at an angle of 110 deg. to the 
fuselage centerline measured clockwise from 
the nose. Forces attending the sequence 
sheared off the Bonanza fuselage aft 
of the swath line while the right wing 


*CAR Part 60.10, 60.12 and 60.14 
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of the F-86L most probably passed below 
the plane of the wings of the Beechcraft. 
Because the colliding F-86L was in 
straight and level flight during the sequence 
and because the wings of neither aircraft 
made contact it is most apparent the 
Bonanza was also straight and level. This 
is substantiated by the lack of any vertical 
deformation to the structure involved in 
the collision, These factors cause the Board 
to believe that no evasive action occurred 
which should indicate the Bonanza pilot 
saw the F-86Ls during the collision closure 
As part of the Board's analysis a vector 
diagram was prepared using the aforestated 
factual material necessary to the study. In 
this manner the probable flightpaths of the 
aircraft were determined for the 60-sec 
period of closure prior to the collision 
From the study it was possible to determine 
the relative position of each aircraft to the 
other at any given period. Similarly, it was 
possible to assess the opportunities afforded 
each pilot to have sighted the other's 
aircraft in order to avoid the collision 
The study shows that at the beginning 
of the 60-sec. period the colliding aircraft 
were separated 3.48 stat. mi. At this time 
the Beechcraft was located 67 deg. to the 
left of the nose of the jet formation leader's 
aircraft. It would have been slightly above 
the leader and visible to him through the 
canopy glass, presenting a quartering rear 
profile During the first 30 sec., while the 
F-86Ls were turning, the angular position 
of the C-35 gradually shifted to a position 
about 26 deg. to the left of the nose of 
the leader's aircraft and to approximately 
eyelevel. During the final 30 sec., with 
formation straight and level, the position 
of the Beechcraft would remain unchanged. 
The study also shows that at the 
beginning of the 60-sec. period the F-86L 
formation was positioned 129 deg. to the 
right rear of the nose of the Beechcraft, 
or approximately 40 deg. to the rear of the 
90-deg. position. The jets would have 
been below the level of the Beechcraft. 
During the first 30 sec. the position of 
the jet formation would gradually shift 
forward until it was positioned level at a 
sighting angle of 110 deg. to the rear of 
the nose of the C-35. During the final 
30 sex this position would remain 


unchanged 
CONCLUSIONS 


From the available evidence and analytical 
study of this accident it is the conclusion 
of the Board that an overtaking situation 
occurred in which the F-S6L formation 
overtook the Beechcraft from its right rear. 
The Board concludes that during the 60-sec, 
period of closure the Beechcraft was 
positioned well within the forward visual 
quadrant of the jet formation leader and 
that it presented an adequate profile for 
visual detection within the distance which 
separated the aircraft. The Board therefore 
concludes that there was an adequate 
opportunity for the ject formation leader 
to have seen the Beechcraft in time to 
have led his wingman off collision course, 
in accordance with the responsibility of 
an overtaking pilot 

At all times during the 60-sec. period be 
fore collision the jet formation was posi 
tioned well to the right rear of the Beech 
craft. This position was as much as 129 deg 
and was never less than 110 deg. It is funda 
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mental that a pilot’s primary respon 
is to direct his attention to th 
critical area, which is the 180-deg. qua: 
ahead of his aircraft. While this 
intended to mean that a pilot should 
search all areas available to him, it 
mean that his greatest effort should 
the direction of flight with reliance 
an overtaking pilot will similarly fulfill t 
same responsibility. Accordingly, the B 
does not believe that the opportunit 
afforded Lewis were sufficiently adeq 
to have expected him to have seen th 
The Board believes that the action 
the National Guard unit to require 
safety pilot to remain in this role thr 
out an entire riission is an effective m 


fighters should also be effective in reducing 
ollision exposure. 

The Board determines that the probable 
ause of this accident was that during an 
overtaking situation the jet formation leader 
failed to see the Beechcraft in time to lead 
his wingman off collision course. 

By the Civil Aeronautics Board: 
Warrney GILLILLAND 
Chairman 
G. Josern Minetti 
Member 
Axan S. Boyp 
Member 
J. S. Bracpon 
Member 
Chan Gurney, Vice Chairman, did not 


varticipate in the adoption of this report. 
SUPPLEMENTAL DATA 


lhe Civil Aeronautics Board was notified 
second action taken was to raise th f this accident shortly after it occurred 
ititude minimum prior to initial appr 1 Dec. 15, 1959. An investigation was 
This was also done by the Air Guard vitiated in accordance with the provisions 
The Board believes that if ther f the Federal Aviation Act of 1958. 
concentration of traffic in the Chey Depositions, ordered by the Board, were 
Airport area between 3,000 and 4,! taken in Cheyenne, Wyo., on Feb. 4, 1960. 
action to utilize a higher altitude by t! Pilot Gene A. Lewis, 37, resided in 


It is believed to be effective in that 
requirement will permit greater utilizat 
of both pilots in such flight in the diff 
task of looking for other aircraft 


Avro 748s in Production at Manchester 
Avro 748s being built for Hawker Siddeley Aviation are on the production line at the 


Chadderton (Manchester) factory of A. V. Roe & Co., Ltd. Firm orders for 15 of the 
44-seat feeder-line aircraft have been received from several British airlines, and the air- 
craft is also being built under license by the Indian government. The first production air- 
craft is due for delivery to Skyways, Ltd., next year. Two Rolls-Royce Dart Mk.514 
turboprops, each delivering 1,740 eshp., power the 748, which was first flown in June, 1960. 
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This new brochure 

is a detailed presentation 

of the facilities and capabilities 
of Aircraft Radio Corporation 


Write for it, on your 
letterhead, today! 
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TH. LYTY 


for Continued Leadership 
in Electronics 


Aircraft Radio Corporation has long been known and 
trusted for its outstanding line of lightweight, precisely 
engineered airborne COM/NAV electronic equipment. 
ARC equipment and systems fly the skyways of the 
world, in every type of aircraft, in every kind of weather, 
delivering accurate and reliable service. 

The same ARC research, development, and engineering 
skill which maintain this position of leadership is ready 
to work for you ... to cooperate with you toward the 
most effective solution to your problem. 


Specialized Areas of 
ARC Research and Development 


COMMUNICATIONS COUNTER MEASURES 
NAVIGATION TELEMETRY 

GUIDANCE COMPUTERS 

SYSTEM EVALUATION INSTRUMENTATION 

TEST EQUIPMENT GROUND SUPPORT EQUIPMENT 


Aircraft R rporation 


BOONT freaeyv 


SEARCH, DESIGN, DEVELOPMENT AND PRODUCTION OF ELECTRONIC EQUIPMENT SINCE 1928 


ARC COM/NAV EQUIPMENTS 
Type 210 VHF Type 12 Equipment 
Communication Equipment 
Type 21A 


Type 15F VHF | Automatic Direction 
avigation Equipment Finder 


Type CD-3, CD-4 Pius Related Components 
Course Directors and Accessories 








St. Cloud, Minn., and was the senior 
member of Scenic Outdoor Advertising, 
Inc., part owner of the Beechcraft C-35. 
He held a private pilot certificate with 
single-engine land rating issued by the 
Federal Aviation Agency June 29, 1959. 
FAA records indicate that at that time he 
had acquired 19 hr. dual, of which 6 hr. 
were on cross-country. He also had 82 hr. 
volo, of which 62 were cross-country. As 
near as can be determined, at the time of 
the accident he had accumulated a total of 
325 hr. of flying. Lewis satisfactorily passed, 
without waiver, a class III] medical exami- 
nation Apr. 22, 1959 
Capt. William FE. Meckem, age 31, 
resided in Dubois, Wyo. At the time of 
the accident he was employed by the 187th 
Fighter Interceptor Squadron of the Wyom- 
ing Air National Guard as an air training 
supervisor on a full-time basis. He was 
a rated pilot on flying status and possessed 
1 3.2 (white) instrument card issued by 
the Air Force. Capt. Meckem also held a 
pilot certificate with  single- 

ngine land and instrument ratings. He 
held a currently valid military physical 
x<amination certificate. He had flown a 
total of 2.450 hr. Of this total 1,250 were 
n military aircraft, of which 160 were in 
the F-S6L aircraft 

First Lieutenant Howard T. Anderson, 
ge 30, resided at 1663 Chester, Aurora, 
Colo., and was employed as a professional 
pilot Lieutenant Anderson was also a 
member of the 187th Fighter Interceptor 
Squadron as r] part time reserve ae 
He was a squadron pilot. He was a rated 
pilot on flying status and held a 3-2 (white) 
mstrument card issued by the Air Force 
He also held a commercial pilot certificate 
with single-engine, multi-engine, and instru 
ment ratings. Lieutenant Anderson held 
irrently valid FAA and Air Force medical 
ertificates. He had accumulated a total 
# 1,400 hr. of which 800 were in civilian 
uircraft and 600 were in military aircraft 
He had flown 500 jet hours, of which 250 
were in the F-S6L aircraft 

Beechcraft C-35, N 1839D, was manu- 
factured in March, 1952, bv the Beech 
Aircraft Co Available records indicated 
t was purchased by its present owners 
May 19, 1959. The most recent periodic 
inspection was performed July 24, 1959 
All airworthiness directives had been com 
plied with and records indicated the aircraft 
to have been maintained in an airworthy 
ondition. A recording tachometer showed 
3 total of 1,784 hr. for the aircraft and a 
log entry of engine overhaul on Jan. 18, 
1958, indicated that since then the engine 
had operated 737 hr. The engine was a 
Continental, Model E-185-11, and it was 
quipped with a Beechcraft propeller, model 
215-107, blade model 215-207-88 

F-S6L, 55-3662, was manufactured by 
North American Aviation, Inc., in 1953. It 
was possessed and maintained by the 187th 
lighter Interceptor Squadron based on the 
Cheyenne, Wyoming Municipal Airport 
\ircraft records indicated it had flown 
88 hr., of which 28 were since last over- 
haul. The last line maintenance and pre- 
flight inspection was performed Dec. 15, 
1959, the day of the accident. The aircraft 
vas powered by a General Electric J]47-GE 
33 turbojet engine. Total time on the 
engine was 408 hr 


ommercial 
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LUNAR and PLANETARY 
COMMUNICATION 


SENIOR RESEARCH SPECIALISTS 
Some specific openings now available 
Communication Specialists Radio Research Engineers 


Execution of RF tracking and Design of advanced RF 
communication system pro)e« transmitter/receiver equipment. 








Antenna Specialists Research Scientists 
Analysis, design and evaluatior Digital data and controi system 
of giant Antenna Structures and analysis and synthesis. 

Servo Systems 


Mathematicians or Communication System Analysts 


Analog and Digita! system analysis. Noise, coding, in- 
formation theory ear and non-inear filter theory. 





Several openings also exist for supervisors of Research and 
Advanced Development Projects performed by industry for JPL. 


Send complete qualification resume now 
for immediate consideration 


CALIFORNIA (INSTITUTE OF TECHNOLOGY 


JET PROPULSION LABORATORY 


PASADENA * CALIFORNIA 
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Germans Completing RF-1 Pusher Plane 


ee ELE AGES 


mounted in the ring. Aircraft is scheduled to begin flight trials shortly. 
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THREE-VIEW of RF-1 monoplane points up straight leading edge and wing thickness for 
stability. Airplane has short takeoff and land characteristics. Note swept tail (below). 





By Edith Walford 


Krefeld-Uerdingen, Germany—F inal 
assembly of the first prototype six-seat, 
twin-engine RF-1 executive aircraft, 
built by Rheim-Flugzeugbau GmbH., 
is now nearing completion at the com- 
pany’s plant here 

Pending delivery of a_ specially 
adapted Hartzell propeller from the 
United States and the completion of 
some minor alterations being made to 
the plane's powerplant installation, 
flight trials are scheduled to begin 
shortly 

Engineer Hanno Fischer, who also 
developed the RW-3 Multoplane now 
in license-production at Uerdingen 

AW June 20, p. 284), is responsible for 
the RF-1 design 


Design Details 


The RF-1 is a shoulder-wing mono- 
coque structure made chiefly of plastics 
to reduce maintenance costs. Like the 
RW-3, it features several unconven- 
tional design details aimed at improv. 
ing its STOL characteristics and en- 
ibling the plane to operate from un- 
prepared ground and grass strips 

he aircraft is powered by two Ly- 
coming O-540-AlA engines rated at 250 
hp. each at 2,575 rpm. They are in 
talled in the wings and drive a single, 
pusher-type Hartzell propeller. A free- 
wheel clutch enables the independent 
operation of cither engine. If one of 
the engines fails, it can be declutched 
iutomaticall without adversely  in- 
fluencing the performance of the plane 

The novel design features consisting 





RF-1 Specifications 


Dimensions 
Span 43.9 ft. 
Length 42.9 ft. 
Height 5 ewe 12.6 ft. 
Weights: 
Empty weight .... 3,970 Ib. 
Useful load 1,985 Ib. 
Gross weight . 5,955 Ib. 
Wing loading . 17 psf. 
Powerplant: 
Two 250-hp, Lycoming 0-540 
AIA engines me 500 hp. 
Fuel 
Normal fuel capacity. 95.1 U.S. gal. 
Fuel capacity of auxiliary fuel 
tanks 84.6 U.S. gal 
Fuel consumption at cruising 
speed with both engines. 26.6 gph. 

















Normal endurance 
Endurance with auxiliary fuel containers 
Normal range with 30 min. reserve 


Maximum speed .. 

Cruising speed 

Takeoff distance (at 5,072 Ib.) 
Takeoff distance (at 5,955 Ib.) 
Rate of climb (at 5,072 Ib.) 
Rate of climb (at 5,955 Ib.) 
Service ceiling (at 5,072 Ib.) 
Service ceiling (at 5,955 Ib.) 





Range with auixilary fuel containers and 30 min. reserve. 


Bell Helicopter Cuts 


RF-1 Monoplane Per ro ——— 1961 Model Prices 


Ft. Worth, Tex.—Significant price 
reductions will mark Bell Helicopter 
Co.’s trio of 1961 commercial models in 
line with firm’s intention to stimulate 
ales and new markets at a faster rate. 

New versions of the 47G will sell for 
5550 less than 1960 models and the 
executive four-place 47) will sell for 
$2,500 less than last year's version. 
Prices of the 1961 models will be: 
20,300 ft Model 47G-2A, $39,950; Model 47G-3, 
$43,950 and Model 47]-2, $69,950. 








of a half-ring wing, thrust-deflection flap 
and the propeller mounted in a ring 
have combined to form a tunnel effect 
resulting in increased lift and thrust and 
enabling the plane to take off after a 
ground run of about 360 ft. 

The low-slung fuselage, fitted with 
an electrically operated retractable tri- 
cycle landing gear, allows passengers 
to board the aircraft without the aid of 
steps or a ladder 


Passenger Seating 


The cabin accommodates six pas- 
sengers including the pilot. Pilot and 
one passenger sit side-by-side in the 
cockpit and the remaining four pas- 
scngers sit on the two facing benches 
in the rear of the cabin, which are 
separated by a folding table 

By removing the two rear benches, 
the plane can casily be adapted for 
freight-carrying or ambulance duty. Two 
large doors, one on cither side of the 
cabin, open in the middle and fold back 
upward and downward to simplify load- 
ing of bulky baggage or freight. When 
used as an ambulance, the RF-1 can ac- 
commodate up to four stretchers in ad- 
dition to the pilot and copilot, a doctor 
or nurse 

A definite price for the RF-1 has not 
vet been fixed, but Rhein-Flugzeugbau 
says it will probably cost about $55,000 
(DM 220,000) 


Biologist Seeks Data 
On Waterfowl Flights 


Reports by civilian and military pilots 
on migratory and navigation patterns 
of waterfowl (ducks -_ geese) are be- 
ing solicited by Eugene Decker, R. D. 1, 
Emlenton, Pa., a waterfowl biologist. 
He is seeking reports on (1) canadien’ 
flocks fiving at altitudes above 6,000 
ft.; (2) iia above or between cloud 
lavers; (3) flocks flying in apparent con- 
fusion, i.c. lost, and (4) any other un- 
usual flight behavior. Decker is seek- 
ing postcard reports giving dates, times, 
location and current weather during 
the observation. 
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The helicopters also are marked by 














NO SPRINGS 


IN KEARFOTT’S 
RELIABLE 
SERVO VALVE 


Kearfott’s unique approach to electrohydraulic feedback amplification 
design has resulted in a high-performance miniature servo valve with just 
two moving parts. Ideally suited to missile, aircraft and industrial applica- 
tions, these anti-clogging, 2-stage, 4-way selector valves provide high 
frequency response and proved reliability even with highly contaminated 
fluids and under conditions of extreme temperature. Titanium construction 
provides high strength-to-weight ratio 
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significant technical improvements 
aimed at increasing performance and 
cutting operating costs. They will be 
displayed for the first time at Helicopter 
Assn. of America’s annual meeting in 
Haddonfield, N. J., Jan. 15-18. 
Indications are that Bell Helicopter 
Corp. is getting set to promote a break 
through in commercial sales and 
ceptance of helicopters by businessmen 
and charter operators and is aiming to 
tilt the industry's normal growth curves 
upward more sharply from their steady 
uptrend of the past. In addition, man- 
agement is aware that the impact of 
Cessna’s entry into the helicopter field 
with its four-place CH-1C—considering 
business aircraft maker's financial 
strength and fixed wing merchandising 
know-how—provides a competitive fac 
tor that requires harder-hitting commer- 
cial sales efforts than anytime previously 
in the rotary wing industry 
Bell Helicopter President FE. J. Du 
cayet said that the price reductions were 
made possible by standardization of all 
three models by designing for maxi 
mum interchangeability of components 
ind use of rigid cost controls 
new EMERGENCY ESCAPE DEVICES Providing as near alike components 
for all three models not only makes 
. * J possible production cost cuts because 
Solve Automatic Sequencing Problem: F slenpttlving ponsedane, hat « Mabe 
volume on parts also reduces their 


When a pilot ejects at high speeds, seat-man separation is delayed two manufacturing costs. It is expected that 


seconds to prevent injury and parachute tearing. However, this delay at this philosophy will also encourage sales 
low altitudes, where ejection is rarely made at extreme > i may prevent since interchangeability of components 


full parachute opening before the pilot hits the ground! will provide ficet operators with saving 


To reduce this delay and to increase pilot safety at low altitudes, Pacific in spares required, simplify maintenance 
Scientific has developed a Speed Sensor and a Parachute Release Actuator ind reduce laor costs 
for the Air Force that cuts the two second delay to one second — and 
deploys the parachute in less than 1/10th second! In addition, these two Interchangeable Parts 

devices permit a three second delay at high speeds — and high altitudes All the odels will have int 
— thus providing the correct sequence of automatic seat separation and ae egy an aee aM ‘ ao 
parachute deployment under any condition! ae erage. i. — i naee 
Both devices are unusually simple, rugged and dependable. And they are me ares a oe | tailed 
designed to permit easy installation on existing equipment at little cost! rotor hub, transmission and detailes 
This is the type of reliable engineering in parks. In the Dg of the three-place 
genuity Pacific can offer your company 47G-2A and 47G-3 utility models, the 
the capability to resolve perplexing prob 
lems with practical simple solutions 


nly difference is the engine. Not only 
ire dynamic components the same but 
cabin and center frame are identical 
Use of larger, self-aligning boost cylin 
ders and location of the landing light 
switch and starter button on collective 
pitch handles on all three models also 
is aimed at reducing maintenance and 
Pactlic’s tilntatere Seeed Sener improve handling. Here are basic tech- 
(above) and Parachute Altitude nical features of the 1961 Bell Heli 
Sensing Device (indicated in dia 


gram) are the key elements in this copter line 
new Emergency Escape System Model 47G-2A Trooper, powers d by 


If bl ; ‘ 1 VO-435 L ycoming engine of 240 hp. 
Panibe ape controls, instruments, or safety equipment, discuss it with for takeof and 230 hp continuous. 
features a 400-Ib. payload increase for a 


PACIFIC SCIENTIFIC COMPANY TmAoe mane ae eee eee Se 
P. 0. Box 22019, Los Angeles 22. Calif lb. and will have a top speed of 105 


SAN DIEGO * SAN FRANCISCO mph., 5 mph. higher than last year’s 
SEATTLE * PORTLAND, ORE version. Performance increases are made 


ARLI T - 

LINGTON, TEXAS ‘ possible by use of the Model 4 J rotor 
REPRESENTATIVES: \ system which incorporates main blades 
in the Eastern U. $.: Aero Engineering Co., Mineola, L. |., N.Y. 5 a me po ny 
in Canada: The Garrett Manufacturing Corp., Toronto, Ontario 2 ft. larger in diameter than the 47G-2's 

















’ former system. New useful load of the 
CREATIVE MANUFACTURING AND DEVELOPMENT OF AIRBORNE CONTROLS. | new 47G-2 is 1,212 Ib. Incorporation 
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of the 47]’s rotor system and 47G-3’s 
longer tail boom have provided impor- 
tant improvements in handling ion 
acteristics, Bell pilots said. Deliveries 
of the 47G-2A will begin in January. 
Model 47G-3, which features high 
altitude performance through use of 
the turbo supercharged Franklin 6VS- 
335A of 240 hp. for takeoff and 220 hp. 
continuous ratings, has a 200-Ib. pay- 
load increase, bringing useful load to 
1,241 Ib. with maximum gross weight 
of 2,850 Ib. First deliveries of this 
model also are scheduled for January. 
® Model 47]-2 four-placer has had the 
takeoff power rating of its VO-540 en- 
gine increased 20 hp. to 260 hp., while 
the continuous rating remains at 220. 
Performance increase makes it possible 
for the aircraft to have useful load ca- 
pability out of ground effect. The new 
model will be able to lift its 1,120 Ib 
useful load up to 4,000 ft. out of ground 
effect or in excess of 12,000 ft. for nor- 
mal operations. The 47]-2, now in final 
stages of certification, is expected to 
be available in early 1961. 

Interiors on the new models will in- 
clude thicker seat cushions, improved 
sound insulation and washable floor 
coverings. Seats and forewall covering 
on the 47G-2A and 47G-3 will be avail- 
able in a choice of five colors; white, 
light blue, green, crimson and sand 
Standard 47]-2 interiors are the same 
material with a selection of three colors. 
De luxe interiors for the 47]-2 are avail- 
ible through Horton & Horton as op- 
tional items 


FAA Realigns Rules 
For Modified Planes 


Washington—The Federal Aviation 
Agency has adopted a program which 
is designed to accelerate the certifica- 
tion of aircraft modified for business 
wiahon 

The new program was developed by 
the FAA in consultation with principal 
aircraft manufacturers, repair stations 
and corporate owners of aircraft. Pur- 
pose of the program is to ensure 
promptness and uniformity in certif- 
cations which totaled 3,500 during the 
past four years. Here are the major 
points of the program 
¢ Improved system for dissemination of 
data and information between FAA 
regions will be put into effect. Special 
ero in Washington headed bv a chief 
modification engineer is being estab- 
lished to coordinate distribution of 
data. System is expected to improve 
uniformity in interpretation of modifi- 
cation data. 

e Industry will be given more authority 
in modification programs through a 
new rating to be known as Approved 
Modification Station. Such stations will 
have authority to approve supplemental 
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TEST 
EQUIPMENT 
DESIGN 


Electronic diagnosis‘ you design and build equipment 
to isolate operationa functions in complex electronic and 
electro-mechanical syst Required: experience with tran- 
sistorized circuitry, r analog computing techniques, 
and/or sub-miniat ectro-mechanical devices and 
associated electron rite to Mr. Donald Krause. 





LITTON SYSTEMS, INC. Guidance & Control Systems Div. 
Beverly Hillis, California 

















- MINIATURE. 
HIGH PERFORMANCE 


MAGNETIC BRAKE CLUTCHES 


Typical applications involving these Size 11 magnetic 
clutches, brake clutches, and brakes ide service as 
output controls in mechanical differentia! computers, 
as motor brakes, and as speed changers and uncouplers. 
Kearfoit can also provide magnetic clutches, brake 
clutches and brakes in various other sizes to suit 
desired applications. Unit illustrated features 

clutch torque of 4 in. oz. and brake torque of 6 in. oz. 


KEARFOTT DIVISION GENERAL PRECISION. INC. 
Little Fait, New Jersey Other Divisions GPL. Librascope. Link 





work in the fields of the future at NAA 


TRAINING 
EQUIPMENT 
DESIGN 


The Los Angeles Division of 
North American Aviation— 
developer of the nation’s most 
advanced manned weapon sys- 
tem—has top-level positions 
available for 


TRAINING 
SIMULATOR 
DESIGNERS 

These highly-qualified engi- 
neers will coordinate and mon- 
itor the over-all design of 
training simulator equipment 
for the most advanced weapon 
systems. 

Background Preferred: Grad- 
uate Electrical Engineer with 
minimum of four years’ expe- 
rience in design of analog and 
digital computers with applica- 
tion to simulation requirements. 
Other positions also open in 
North American Aviation’s 
training equipment design 
group for qualified engineers. 
For more information 
please write to: Mr. A. M. 
Bowman, Engineering Per- 
sonnel, North American 
Aviation, Inc., Interna- 
tional Airport, Los Angeles 
45, California. 


THE LOS ANGELES DIVISION OF 


NORTH 
AMERICAN AA 
AVIATION, INC. 











ws 


Russians Develop Sports Monoplane 


Russia’s Kharkov Aviation Institute has developed two light, pusher-type sports monoplanes 
designated KhAI-17 (above) and KhAI-18. The single-place KhAI-17, powered by a 30-hp. 
engine mounted behind the cockpit, weighs 772 Ib., “can fly many hundreds of kilometers 
nonstop,” and has a ceiling of 8,200 ft., designers claim. Top speed is about 93 mph. A 
two-place, “high-performance” version of the KhAI-17 has also been designed. Designated 
the KhAI-18, it closely resembles the KhAI-17 but is equipped with a 50-hp. engine. Top 
speed of the KkAI-18 is over 124 mph., and range is “over 1,863 mi.” Gross weight is 
1,102 Ib. First public demonstration of the KhAI-18 is scheduled for next summer. 


4 - h ‘ s vu U } iy 
ee covering thei wn ADMA Members Told 


e FAA will work with industry to cde To Make Sales Effort 


velop improved guidance for FAA field 

personnel. Manufacturers will be asked Palm Springs, Calif.—Plans to fur 
to provide manuals in this connection. ther expand business and executive ait 
© Industry will consider drafting and craft sales by concentrating on the 
proposing to FAA a new Civil Air Regu- 90% of companies which could, but do 
lations section pertaining to large air not, effectively utilize lightplanes werc 
craft used for business purposes to outlined by the Aviation Distributors 
streamline modification programs und Manufacturers Assn. during their 
¢ Industry has agreed to advance plan- 36th meeting held her 

ning in modification operations as a Members generally agreed with a 
means of providing FAA with sufficient panel formed to forecast the economic 
warning of peak work loads, particularly outlook that business aircraft presently 
when adequate scheduling of required are being used by only 10% of the com- 
tests must be arranged panies which can effectively utilize 


Maer? te 


Spray Pump Fitted 


to Piper Pawnee 


Agricultural Aviation Engineering Co., Santa Clara, Calif., has developed Series 6600 light- 
weight spray pump, shown installed here on a Piper Pawnee ag plane. Pump has 
application rate in excess of 10 gal. per acre. Three fans are available: fixed pitch metal and 
wooden fans and an adjustable pitch unit. Prices start at $77.20. 
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KEARFOTT developed 


and now produces 


hydraulic control systems 





for the |Pershing | missile. 











Engineers: Kearfott offers challenging 
opportunities in advanced component and 
system development. 


KEARFOTT DIVISION >>) GENERAL PRECISION. INC. 


Little Falls, New Jersey Other Div »s: GPL, Librascope, Link 





EARLY 
DETECTION 


CHIP 
DETECTORS 


Lisle Magnetic Chip Detectors pro- 
vide early detection of internal 
breakdowns, assuring constont pro- 
tection against in-flight foilure 


Ferrous particles in o lubricant ore 
a proven indication of excessive 
weor or impending breakdown. The 
Mognetic Chip Detector ottrocts 
these porticles which bridge on 
electrically insulated gop in the De- 
tector, completing a circuit which 
activates a warning light on the 
instrument ponel 
Lisle Chip Detectors are used today 
in jet and reciprocating engines, 
accessory drives, propellers, con- 
stant speed drives and hydraulic 
systems in commercial and military 
Gircroft. 
Write for Catalog and Samples 
for Testing 


them. In the past, distributors and 
manufacturers have alowed the major 
manufacturers to carry the message of 
aircraft usefulness to the market, but 
incumbent ADMA President Paul A. 
Kennedy of Southwest Airmotive Corp., 
recommended that the association un 
dertake a nationwide advertising cam- 
paign. 

One sample advertisement offered to 
survey a prospective customer's business 
transportation requirements and make 
recommendations as to the type of air- 
craft suitable, approximate initial cost 
and operating expenses. It was resolved 
that further study would be given such 
a campaign and action taken to insti 
tute advertisements in a nationally cir 
culated business magazine 

Rather than allowing a “Let George 
Do It” attitude to prevail in promoting 
business aircraft sales, Kennedy urged 
ADMA members to support campaigns 
to sell aircraft inasmuch as benefits from 
increased sales would accrue to members 
in the form of increased business 

Growth outlook for general aviation 
was surveved by H. Webster Crum, Ly- 
coming Division of Avco Corp., who 
was elected a vice president of ADMA. 
Total retail sales in 1950, Crum said, 
amounted to $25.5 million. This in- 
creased to $173 million in 1959 and 
will top $180 million in 1960. Crum 


estimated that the 1960 figure would 
double to $360 million by 1965, and 
double again to $720 milhon in 1970. 
Hours flown by business aircraft, he es- 
timated, would increase from 6.3 mil- 
lion in 1960 to 10 million in 1970 and 
the number of business aircraft would 
increase from 31,500 to 60,000 in 1970. 
Greater utilization of business air- 
craft can be realized only if ability to 
operate in instrument weather is af- 
forded the single-pilot aircraft and the 
Federal Aviation j sever Bert A. Den- 
icke described a research project under 
which instrument wl could be 
standardized. The FAA, Denicke said, 
has offered to assist business and gen- 
eral aircraft airframe manufacturers in 
designing an instrument panel which 
will allow space for all components nec- 
essary for instrument flight. Present air- 
craft, especially single engine, multi- 
place types, do not have the space 
within the airframe for electronic in- 
stallation nor room on the instrument 
panel for placement of display instru- 
ments. If a standard panel were ac- 
cepted by all of industry, each aircraft 
could be equipped according to the 
pilot's ability and desire without having 
instruments located outside the pilot's 
reach or view. FAA has offered to fund 
such a research project jointly with ma- 
jor business airframe manufacturers. 


MOOSE, chased into an Ontario lake by Bell 47G helicopter, is tagged by a forester. 


Moose Herds Tagged by Helicopter 


Ontario Department of Lands and 
Forests is using a Bell 47G helicopter 
for large-scale tagging of moose in 
rugged lake and ined country, elimi- 
nating the former hazardous system of 
roundups. 

New system was devised by the de- 
partment’s D. W. Simkin and E. H 
Stone, with Ben Kent as pilot. In Sep- 


tember, the men—in 11 hr. flying time 
—tagged 50 moose out of 73 observed 
from the air. Nine were bulls; others 
were cows, calves and yearlings 

In addition to the roundup, in which 
horsemen corraled the animals much 
like cattle, the helicopter previously 
had been used to spray paint on animals 
from a hovering position. However, the 
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PROPULSION 
DEVELOPMENT 
ENGINEERS 


Challenging new programs 
in airbreathing and non-air 
breathing projects offer ex- 
ceptional opportunities for 
propulsion development 


engineers. Current Projects 


require engineers interested 


in: 


Engine Cycle Analysis 
Fuel/Fluid Systems 
Dynamic Controls 
Secondary Power 
Hazard Protection 
Failure Analysis 
For more information 
please write to Mr. A. M. 
Bowman, Engineering Per- 
sonnel, North American 


Aviation, Inc., Los Angeles 
45, California. 


LOS ANGELES DIVISION 


NORTH 
AMERICAN 
AVIATION 


LS A\ 
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marker dye usually washed off an 


was of no research value, particular! 


charting herd movements. 
The helicopter now patrols 


where moose feed on aquatic vegetat 


in the shallows from early sprin 
the winter freezup. By flying | 
helicopter frightens the moos 


deep water, forcing it to swim. K 


then lands the aircraft, taxis nex 
the moose, and an officer tags th 
from the pontoon. 

Main reasons for the tagging 
chart movements; if moose rangrc 
over limited areas, hunters cou! 
stroy the entire population in a 
of years. 

Ontario Fish & Wildlife Branch 
evaluate data on the basis of ta 
turned by hunters. 


PRIVATE LINES 


' 


, 


) 





Rollout of the first production 
Cherokee four-place lightplanc 
Nov. 14, p. 128) will be a featur 
80th birthday celebration of V 
Piper, Piper Aircraft president 
company's new Vero Beach, Fla 
Jan. 8. Piper also will dedicate t 
facility, built for production of t 
Cherokee. Open house will | 
from noon to 5 p.m 


SIAI-Marchetti Rivicro 
will be imported to U.S. by Lan 
craft Co., Dallas, Tex.. for mark 
at a $35,000 | 


amp 


price. Four 
plane will be assembled at Love 
bv Southwest Airmotive 


sales 


Seaflight Corp., designer of 
seaplane at Paoli, Pa., has cons 
its development staff with the eng 
ing staff of Vanguard Air & M 
Corp., which is developing Om 
VTOL (AW July 18, p. 38). T) 
Seaflight plane will be designed | 
towed by automobile to water 
areas. Manufacturing facilities 
guard’s Northeast Metals Industr 
vision will be used for seaplane 
tion. Expanded staff also will w 
the Omniplane, which is schedul 
first flight about Mar. 15, 1961 
craft now has completed tests 
tional Aeronautics and Space Ad 
tration wind tunnel at 
Calif. Company now is consi 
a turboprop version to meet m 
VTOL transport specifications 


Bendix Corp.’s Radio Division 
developed a combined audio 
panel and isolation amplifier f 
aircraft, according to C. I. Ric« 
ics manager. New unit is aimed 
in single-pilot, twin engine 
equipped for instrument flight 
tions. 


Moffet NA 


ROCKET PROPULSION 
PROGRAM 
COORDINATORS 


United Technology Corporation, 
on the San Francisco Peninsula, has 
immediate specific openings for 
highly qualified Program Coordi- 
nators who will monitor technical 
programs; assist in conducting peri- 
odic program reviews; and work 
closely with project engineers and 
corporate management to assure 
fulfillment of program objectives. 
Requirements are physical science 
or engineering degree (advanced de- 
gree preferred) and at least six 
years’ experience in rocket propul- 
sion or related fields of research and 
development. 

if you are interested in UTC, please write 
to C. F. Gieseler, Dept. 1-A 


UNITED 
TECHNOLOGY 


CORPORATION 


A subsidiary of United Aircraft Corporation 
Box 358, Sunnyvale, California 





Spray reduces adhesion 
of ice to rubber 


It’s Icex made by B.F.Goodrich . . . a 
silicone- base material that lowers the 
strength of adhesion of ice to rubber . . . 
thus makes ice removal easier. When 
sprayed on surfaces like De-Icers, Icex 
creates a smooth, slick film. Packaged in 
convenient spray cans; stocked by your 
nearest B.F.Goodrich aviation products 
distributor. 


B.EGoodrich 
aviation products 


Dept. AW-12D, Akron, Obio 





NASA program-highlights 


NEXT DECADE 
IN SPACE 


Year 4 to 14 of the Space Age 


Project Mariner—600 to 1200 Ibs 
First U. S. Planetary missions to 
Venus and Mars. Modified craft for 
hard landings on moon. 


Project Aeros—24-hour stationary 
weather satellite. Launched in 
equatorial orbit. Three satellites 
could permit continuous observa 
tion of most of earth's surface 





60,000 Ibs 





40,000 Ibs 


CENTAUR SATURN C 





SATURN C.2 


Project Voyager—Orbit Mars and 
Venus and eject instrumented cap- 
sule for atmospheric entry and 
perhaps landing. 


Orbiting Astronomical Observatory 
— Standardized, 3500 Ib. satellite, 
for several experiments with differ- 
ent scientific sensors and special- 





ized devices 


Anticipated Growth of NASA 
Spacecraft in terms of weight 
of individual near earth satellites 


Launch Vehicles—New and more 
powerful launch vehicles; chemical 
electrical, nuclear propulsion 





| 
| 





Project Mercury—U.5S.'s first 
manned satellite 


Project Prospector—Soft landing 
on moon and exploration of area 
within 50 miles of landing point 


Nimbus—600 to 700 ib. meteoro 
logical satellite series. Stabilization 
system will keep cameras pointed 
earthward 





‘ 
o\ 
Project Surveyor —first soft land- 
ing on moon. Conduct observations 
from stationary position. 


Solar Observatory—350 ib. Large 
flywheel and extended arms rotate 
to stabilize. Under construction 


—1000 ib. geophysical research 
satellite designed for a near earth 
circular polar orbit or an inclined 
highly elliptical orbit 


These programs facing the scientists and 
engineers of NASA comprise the most 
challenging assignment ever given a group 


of Americans. 


You are invited to work alongside the many 
distinguished and dedicated members of our 
technical staff. For details about 
outstanding professional opportunities, 
address your inquiry to the Personnel 
Director of any of these NASA Research and 


Space Flight Centers 


NASA Ames Research Center « Mountain View, California 


NASA Flight Research Center « P.0. Box 273, Edwards, California 


NASA Goddard Space Flight Center « Greenbelt, Maryland 


NASA Langley Research Center « Hampton, Virginia 


WASA Lewis Research Center « Cleveland 35, Ohio 


NASA Marshall Space Flight Center * Huntsville, Alabama 


NASA Wallops Station « Wallops Island, Virginia 


National Aeronautics and Space Administration 





WHO'S WHERE 


(Continued from page 23) 





Changes 
Dr. A. Stuart Denholm, head of the 


newly established Power Conversion Depart 
ment, Goodrich-High Voltage Astronautics, 
Inc., Burlington, Mass., and Dr. Sam V. 
Nablo, head of the newly established Elec- 
trostatic Propulsion Department. Also 
Jason Weisman, manager of operations for 
GHVA 

Rear Adm. W. C. Chambliss (USN, ret.), 
director of communications, Space Technol- 
ogy Laboratories, Inc., Los Angeles, Calif 

Daniel Ai has joined the Technical Staff 
of National Engineering Science Co., Pasa 
dena, Calif 

Milton Rosen, deputy director of Launch 
Vehicle Programs, National Acronautics and 
Space Administration, Washington, D. C 

Eugene L. Woodcock has been appointed 
to the senior technical staff of the Electro- 
Optical Division, Perkin-Elmer Corp., Los 
Angeles, Calif 

ohn L. Heins, director-defense systems, 
Servo Corporation of America, Hicksville, 
N.Y 

Richard B. Uhle, assistant general man- 
ager, Electronics & Ordnance Division, 
Avco Corp., Cincinnati, Ohio 

Dr. Seymour Stein and Dr. James E. 
Storer, scnior scientists, Applied Rescarch 
Laboratory, Sylvania Electric Products, Inc., 
a subsidiary of General Telephone and Elec 
tronics Corp., Waltham, Mass 

Jack C. Monroe, chief applications engi 
neer, Datex Corp., Monrovia, Calif. 

Maj. Gen., Richard A. Grussendorf 
(USAF, ret.) has joined Hazeltine Corp., 
Little Neck, N. Y 

Robert D. Weber, general 
Shur-Lok Corp., Anaheim, Calif. 

Dr. Samuel Sensiper, director, and Dr. 
William Pohlman, associate director, Space 
Electronics Corp.'s newly formed Command 
and Control Laboratories, Glendale, Calif. 

Robert Brace, Jr., general manager, De- 
fense Products Division, Fairchild Camera 
and Instrument Corp., Syosset, N. Y 

tin G. Tumer, program manager, 
B-70 Mission and Traffic Oontrol electronics 
subsystem, Motorola’s Military Electronics 
Division, Scottsdale, Ariz. 

Arthur J. Buchtenkirch, manager-instru 
ment sales, Kollsman Instrument Corp., 
Elmhurst, N. Y 

Federal Electric Corp., Paramus, N. J., 
service organization of International Tele- 
hone and Telegraph Corp., has appointed 
). L. Shaver, assistant project manager at 
the Naval Missile Facility, Point Arguello, 
Calif., and T. J. Cameron, operations man- 
ager 

Charles A. Hornell, Jr., supervisor of 
metallurgical operations, Metals Division, 
National Research Corp., Cambridge, Mass. 

John H. Newland, public relations man- 
ager, Boeing Airplane bos Vertol Division, 
Morton, Pa., replacing Mrs. Marjorie Coale, 
resigned. James §. ton succeeds Mr. 
Newland as assistant manager of public re- 
lations, Boeing Transport Division, Renton, 
Wash. 

Herbert D. DeBorde, director of manu- 
facturing, Burrough Corp., Detroit, Mich. 


manager, 
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Electronic Systems 
Engineers 


here is your opportunity to join an expanding 


center of advanced 


he Columbus Divis 
is a center of elect 
designer and builder n« 


electronic systems capability — 


on of North American Aviation, Inc., 


ronic systems capability. It is the 


‘t only of aircraft—such as the A3J 


Vigilante and the T2)J Buckeye—but also of missiles, radar 


antennas, radio teles 
special support equipme« 
Minuteman, and other d 
sion is also the center of 
Here, there are unlimi 
advanced technology 


Currently, the Colun 
tronic Systems Engin 
responsibility for the 
for advanced weapon 
tions, a background i: 
is required: 

Data Processing and H 


ype systems, seat ejection systems, 


nt for future systems—such as the 
iverse products. The Columbus Divi- 
extensive advanced R & D projects. 
ted opportunities to contribute to 


and to forward your own career. 


bus Division has openings for Elec- 
ers. These engineers will assume 


development of electronic equipment 


stems. To qualify for these posi- 
one or more of the following fields 


andling 


Design of Electronic Checkout Equipment 
Design of Electronic Packaging (Internal) 
Design of Logic Digital Computers 


Design and Developme 


nt of Transistorized Circuits 


Development and Design of Antennas (Airborne and 


Ground Based) 


Development of Microwave Systems 


Digital Programming 
Ground Communicati« 
Operations Research 
Radar Systems Design 


yn and Surveillance Systems 


Reconnaissance Systems 
Semi-automatic Electronic Test Equipment 


Servo-Systems 
Solid State Devices 
Systems Analysis 


VHF-UHF Antenna De 


Electronics Engineers wv 


and experience, and wh: 
technically express then 
fields, please forward r« 


Mr. W. D. Mclivers 


velopment 


ho are qualified, through education 
) are seeking better opportunities to 
selves in any of the aforementioned 
sume to: 


Engineering Personne! Supervisor, Box AW-222 


North American Aviation, 
4300 East Fifth Avenue 
Columbus 16, Ohio 


Inc. 


THE COLUMBUS DIVISION OF 
NORTH AMERICAN AVIATION, INC. 














EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include all employment opportunities 

tive, management, technical, selling, office, skilled, manual, eto. 
Civil Service Opportunities Employment Agencies 
Selling Opportunities Wanted Employment Services 
Part Time Werk Setting Opportunities Offered Laber Bureaus 


———RATES——— UNDISPLAYED 


ANALYTICAL 
ENGINEERS 


e1ccu 


teo___—_—_~_ 
NATIONAL” 
COVERAGE 


Positions Vacant 
Positions Wanted 


DISPLAYED 


The advertising rate is $52.00 per inch for all adver 
tising appearing on other than # contract basis. 
Frequency rates quoted on request 


is measured %&” vertically on « 
30 inches to a page 


An Advertising inch 
column—-3 columns 


Subject to Agency Commission 


Sead NEW ADS to Classified Advertising Div. of AVIATION WEEK, P.O. Box 12, N.Y. 36, N.Y 


$2.70 per tine, minimum 3 tines. Teo Cure advance 
payment count 5 average words as @ fine. 


Position Wanted Ads are % of abore rate 
Bex Numbers—counts as | line. 


Discount of 10% if full payment is made in advance 
for 4 consecutive insertions. 


Not subject to Agency Commission 














ADVANCED RESEARCH 
& 
DEVELOPMENT POSITIONS 


LIQUID PROPELLANTS ENGINEER 
B. S. Chemistry or Chemical Engineering, 
2-5 years experience working with storable 
liquid rocket propellants. Responsible for 
establishing handling techniques and safety 
measures. Capable of performing analytical 
chemical control on propellants and estab- 
lishing compatibility of materials of con- 
struction in utilization of propellants 


SYSTEMS ENGINEER—B.S.M_E. or B.S.E-E 
Experience, course work, and/or interest 
in the analysis and design of feedback 
control systems and components. Work 
will include the use of analogue and digital 
computers for control of hydraulic and 
pneumatic systems. Also experience or in 
terest in either of the following: Hydraulx 
and/or pneumatic background desirable or 
experience and interest in digital and pulse 
control systems desirable. 


DESIGN ENGINEER (hydraulics)—Engi 
neering degree, experienced designer to per 
form design calculations and layout of 
hydraulic pumps, motors, valves and hot 
gas components. Must have the ability to 
originate new design concepts. Familiarity 
with aircraft and missile design 
ments desirable. Position requires knowl 
edge of fluid mechanics, stress analysis, 
materials selection and fabrication tech- 
niques. Please send resume to Mr. R. E 
Barlow. 


VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORP. 


Administrative & Engineering Center 
P.O. Box 302 Detroit 32, Michigan 


require 











WANTED 


Electrical or Electronic 
Engineering Graduate 


between 25 and 32 yeors of age for sales 
engineering work by manufacturer of elec- 
tronic components, including High Speed 
Relays, Choppers, and Pressure Switches. 
location: Chicago or Cleveland Write 
Harry E. Beane, Vice President, 


THE BRISTOL COMPANY 
Waterbury 20, Connecticut 





Career openings for 
EXPERIENCED 
DRAFTSMEN 


The continuing growth of advanced 
aircraft projects at the Transport 
Division of Boeing has created a 
number of outstanding career oppor 
tunities for experienced draftsmen. 
These are long-range openings that 
provide unusual opportunities for you 
to move ahead in your chosen field 


Requirements include a minimum of 
five years of aircraft experience in 
sheet metal and machined parts 
assembly layout and detail design 
drafting. Non-citizens are eligible. 


These openings are in the Pacifi 
Northwest, an area famous for mild 
year-round climate, fine schools and 
housing, an abundance of recrea 
tional facilities and healthful outdoor 
Western living for the whole family 


Send a resume of your experience 
Mr. John Friars, Boeing 
Box 


today, to 
Airplane Company, P. O 
707 - 9X A. Renton, Washington 


SSE le 














ADDRESS BOX NO. REPLIES TO 
Class i Adv. Die. of this pu 
Neon f oMce nearest wou 
VEW YORK 36: P. 0. Box 1 
CHICAGO 11: 526 N. Mi tre 

BAN FRANCISCO 4: 68 Poet &t 


POSITION VACANT 
Helicopter Pilots: Employment opportunities 


Write: Petroleum Helicopters, Lafayette, La 


POSITIONS WANTED 
Senior analyst ‘scientist engineer. sound aca- 


demic background (seronautical, vintage 
WW II), very broad range of interests and 
experience, wants assignment with American 
firm or government agency in Europe 
PW-5782, Aviation Week. 

Commercial Pilot: SMEL, instrument, USAF 
trained, A&E experience, age 26, married 
resume on request. PW-5788 Aviatior 
Week. 


Bor N 








Don’t forget the 


BOX NUMBER 


When answering the classified advertise- 
ments in this magazine don't forget to put 
the box number on your envelope. It's our 
only means of identifying the advertisement 





you are answering. 








OUR ENGINEERING 
TECHNICAL SERVICES SECTION 
IS SEEKING ENGINEERS 
IN THE FIELDS OF .. . 


VIBRATIONS SYSTEMS 
TEST and ANALYSIS 


Analyze mechanical systems for vibra 
tory behavier under environmental con 
ditions, beginning with theoretic analysis 
of initial system design concepts through 
final experimental prototype unite. Ke 
sponsible for experimental investigations 
corrective system redesign hai 
and formulate vibratory 
techniques including rar 
testing 


conduct 
sot P 
measurement 


neer 


" 
loam vibration 


STRUCTURAL TEST 
and ANALYSIS 


Koow ledge of the static and 
strength of materials and structe 
retical and experimental stres 
Experimental work ix 
teste of specimens ar 
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{ for measuring stresses 
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and relating them h 
the wchanical { 
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sod in equipment for hig 
funct 


the tat 


chniques 
fatigue 
} aseemblice 
tram 


{ 
Streescoat 
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APPLIED THEORETICAL and 
EXPERIMENTAL ANALYSIS 


Require aptitude for analyt work 
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mG also mm fF 
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clopment FF ngines 
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Mr. A. J. Fehiber 


ting 


ring 


Technical Employment Supervisor 
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DIV. OF UNITED AIRCRAFT CORP. 


147 Bradley Field Road 
Windsor Locks, Connecticut 
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EMPLOYMENT OPPORTUNITIES 





Career openings for 
Tool, Production, Packaging 
Engineers 


Scenic San Juan Island cruise waters are only @ one-day sail from Seattle 
Boeing, the world leader in the field of jet transportation, 
is at idvanced jet transportation systems of 
the fut These long-range programs offer tool, 
produc ind packaging engineers outstanding 
opportunities to move ahead in their special fields. 


TOOL ENGINEERS Assignments involve creative layout 
and de f gauges, jigs, handling equipment, spar mill 
and t e fixtures, and special tools for produc tion 

of mi | commercial jet aircraft. Requirements: a 
BS des ngineering, preferably mechanical or civil. 
Expe aircraft tool engineering desirable. 


PRODUCTION ENGINEERS Duties include establishing a 
produc ikdown by parts, subassemblies, major 
asseml tallations, etc., in accordance with an over- 
all ma ring plan, as well as establishing the 

sequer e manufacturing process, and the routing 
and st materials, parts and assemblies throughout 
the pr Previous aircraft experience in tool and 
prod unning is desirable. 


PACKAGING ENGINEERS Applicants must be graduate 
engine possess the training and experience needed 
to deve Kaging to protect electronic equipment, 
and nm nd aire raft components, from shock, vibration 
and er mental conditions. Assignments may include 
laborat ting and evaluation of packaging materials, 
met! niques and shipping containers for 
protes ragile and intricate items, as well as 
resear usceptibility of items to damage from 

k, vibration and moisture. 


titively commensurate with experience 
100 to $13,000. Training assignments are 
ective basis to holders of an engineering 
degre pays liberal travel and moving 


allow itizenship is not a requisite. 


Ar B enjoy the advantages of living in the 
uncon Pacific Northwest, famous for mild year- 
round ne xcelled recreational facilities, modern 


housi ( schools. 


SIOEMN ls 


TRANSPORT DIVISION 


rt Invision, Boeing Airplane Company, 
s, Wash 








YEARS EXPERIENCE 


cae cine eins eas ean eneh ence eet anne ante am ese cal 
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EMPLOYMENT OPPORTUNITIES 





ENGINEERS .. . 


AT VERTO 


CREATIVITY 
FLOURISHES 


The advantages of working at Vertol are 


being discovered by increasing numbers of | 


engineers. The reasons are apparent. The 
Vertol Division of Boeing is smal! enough 


for the engineer to retain his individuality | 
and freely exercise his creativity In ad- | 
dition, the Vertol engineer has al! the re- 
sources of one of the nation’s leading com- | 


panies behind him. 


Long a leader in the design and production | 
of advanced commercial and military ver- | 
tical lift aircraft, Vertol is now expanding | 


its international and domestic activities 
As a result, new and challenging career op- 
portunities ore available to ambitious, creo 


tive engineers. Located in attractive sub- | 


urban Philadeiphia, Vertol provides an en- 
vironment of growth for qualified engi- 


neers. Investigate these opportunities 


today: 
INSTRUMENTATION 


FLIGHT TEST . . . The man whe fills this responsible | 


position shovid have the ability to design, develop, 
calibrate and install flight test instrumentation 
Experience in magnetic tape and telemetering 
desirable. 


STRUCTURAL TEST ... An di 





requiring experience in instrumentation for wind 


tunnel testing or associcted fields. 


AERODYNAMICS 

This coreer position entails cerodynamic studies in 
performance or flying qualities and dynamic sto- 
bility of VTOL/STOL aircraft. Low-speed stability 
end control performance plus wind tunnel! or flight 
test experience are required. 


STRESS 


tbl iti requiring airframe experience 





in the determination of applied loads and the per- | 


formance of stress conalysis to insure structural 
FLIGHT TEST OPERATIONS 

A chollenging position involving the planning of 
experimental and production flight test programs. 
Duties include the preparation of test programs and 
analysis of flight test data. 


Each of these positions requires an oppro- 
priate academic degree plus directly related 
experience, and offers an attractive salary. 
Forward your resume in complete confid- 
ence to: 


Duane O. Olsen 
Supervisor of Personne! Relotions 


VERTOL reson 
monren \'/ remmarcvams DUDE MP MF 
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Computation & Analysis 
openings for 


Mathematicians & Scientists 
Salaries: $7,000 to $14,000 


Expanding jet-age projects at the 
Boeing Transport Division have 
created a number of outstanding 
career openings for 


Applied Mathematicians 

Applied Scientists 

Operations Research Specialists 
Senior Programmers 

Junior Programmers 

Programmer Trainees 


These are long-range positions 
offering unusual opportunities for 
advancement in areas associated 
with the management, enginecring 
and planning of advanced trans- 
portation systems. Assignments are 
on the Engineering Computing and 
Analysis Staff, which includes a 
modern facility consisting of the 
IBM 704 (soon to be replaced by 
IBM 7090 digital equipment) and 
an EASE analog system. 

Applicants should have at least a 
Bachelor's Degree in mathematics 
or one of the physical sciences, 
along with an excellent scholastic 
record. U.S. citizenship is not 
a requirement. 

At Boeing you'll enjoy a host of 
benefits, including moving allow- 
ances, paid vacations, insurance and 
retirement programs, and an oppor- 
tunity to participate in company- 
paid graduate study programs. In 
addition, you'll be living in the 
Seattle area of the Pacific North- 
west where homes are only minutes 
away from some of the nation’s 
most famous mountain skiing, and 
fresh and salt water boating and 
fishing. Mild climate permits year- 
round golf. There’s a world of 
outdoor Western living here, with 
abundant recreational facilities for 
the whole family. 

Send your inquiry to: Dr. R. A. Worsing, 
Chief Engineering Computing & Analysis, 


Department WVA, Boeing Airplane Company, 
P. O. Box 707, Renton, Washington, 


SEIDEN lr 


.. environment for 
dynamic career growth 


i iii, ti tte eroCrvUC< <i cL el Ll a 














Dyna-Soar openings for 
Instrumentation Engineers 


These openings — for Electrical and 
Mechanical Engineers and Physicists 
-are on a team now developing new 
measurement techniques for the 
Dyna-Soar vehicle, specifically, pro- 
totype transducers to measure: 


Nese Cap and Skin Strain 

Surface Temperature Free Air Density 
Aerodynamic Pressures Fuel Quantity 
Heat Flux Other Parameters 


Extreme thermal and pressure en 
vironments encountered during 
hypersonic re-entry of the Dyna-Soar 
vehicle require the imaginative appli- 
cation of physical principles and new 
materials to achieve unprecedented 
measurement performance levels. 
These challenging openings offer 
unusual opportunities to advance in 
professional stature. Extensive digital 
and analog computer services are 
available at Bocing, as well as 
laboratory facilities to simulate and 
measure extreme environments and 
to fabricate and evaluate special 
sensor equipment. 


Send your resume, today, to Mr. ¥ . B. 
Evans, Boeing Airplane Company, 
P. O. Box 3707 - AVZ, Seattle 24, Fn 


SOLEMN 

















NEED EXPERIENCED 
ENGINEERS ? 


Place on “Engineers Wanted” 
advertisement in this EMPLOY- 
MENT OPPORTUNITIES sec- 
tion. It's an inexpensive, time 
saving method of selecting ex- 
perienced personnel for every 
engineering job in the electronic 
industry. The selective circula- 
tion of AVIATION WEEK offers 
you an opportunity to choose 
the best qualified men avail- 
able throughout the industry. 


For rates & information write 


AVIATION WEEK 


Classified Advertising 
Post Office Box 12 New York 36, New York 
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ENGINEERS * SCIENTISTS 


ELECTRONIC 
SYSTEM ENGINEERING 


The New Field for Scientific Generalists 


MARAR 


Present day decisions at the highest level of military command require 
a range and precision of communication and information processing 
beyond that conceivable in the past. Probably the greatest single new 
influence on the requirements for the decision-making process is the 
sharp reduction in reaction time which results from the introduction 
of the ballistic missile. 


SASSY 


To cope with this problem, science and technology must provide 
the Military Commander with the means to exercise his command 
effectively. It must give him the facilities by which he can evaluate 
and extend his control over his weapons. Without such support to 
the Commander and his command organization, effective peacetime 
deterrence, wartime defense and retaliation are impossible. 


Optimization of the command and control function can be facili- 
tated by electronic systems which collect, transmit, process and dis- 
play the data required for the decision-making prox These systems 
involve, to an unusual degree, interrelationships among technical 
factors, operational factors and the command structure in which the 
systems are to function. Further, these system requirements cannot 
be considered independently of the technical capabilities of men 
and machines. 


The MITRE Corporation is a nonprofit organization formed in 
1958 under the sponsorship of the Massachusetts Institute of Tech- 
nology. It provides technical support to the United States Air Force’s 
Command and Control Development Division and the Federal Avia- 
tion Agency. Jts nucleus is composed of the engineers and scientists 
who designed and developed SAGE, the world’s largest real-time 
control system — and SATIN, a modern Air Traffic Control System. 
Its task is to design, develop and evaluate large-scale, computer-based 
command and control systems. 

MITRE, a rapidly expanding organization of 1400 people, is 
located in Suburban Boston, Massachusetts. Career openings are 

\labama and Fort 
Walton Beach, Florida. 


Inquiries may be directed, in confiden 
Vice Presipent —TecHNicaL Opera 


THE 


MITRE 


CORPORATIAiON 








POST OFFICE BOX 208, 10-WM, BEDFORD, MASSACHUSETTS 
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$2.70 o tee, ainkeee 3 Gees Te Ggure advance payment cout & 
Sveroge words as @ fine 


PROPOSALS. 52.70 « Gee oe tesortion. 
BO NUMBERS cours os one line ociditions! in undiepieyed ods 


Send MEW Ads or inquiries to Classified Adv. Div. of Aviation Week. ? O. Bex 12. MW. Y. 36 N.Y 














ADDRESS BOX NO. REPLIES TO: Boe Seo 
Cleertifed Ade. i> of thie Stra ttos 
Recipreceting engines: Seed to offer scureet poe ” 
SEW VORA 24: P.O. Bae 1? 
R-1820. 8-1830. R-2000. R-2600 R.- CHICAGO 11: £20 ¥. MicPigne Ave 
2800-C. CA, CB engines and overhac! SAN FRANCISCO {° 68 Post St 
services. Unesual test. overhaul, serr- 


ice, and propulsion development preb- 
lems welcomed FOR SALE 


PSY GA. This —., — Gonuertes ter 
| 6: 8.:.0@ 4 & #.:6..06@.33 we so—passenger use 4 Aviation 
ook 








C-e2. C-419. JET-PACKET Transports 


Inventories of aircraft. parte. engines 
and engineering. Transports bulky loads 

which cannot be loaded inte other air- Somebod ae 
Want a low-cost _- craft. Ideal @ight research aircraft 


aircraft... that 
can carry anything? oe 2:8 6. re St ea Somewhere, 


Write, wire or telephone: Terbejet engines: 





needs your idle equipment! 


Westinghouse J-30 (1600 ibe. thrust) 
WARD-DAVIS 3-34 (3400 Ibs.). Continental J-69 . 
s TE (1000 Ibe.). Also auziliary JET-PAK's Reach that buyer quickly and 
Gardena, Calif. U.8.A./Cabdle: BTEDAY for installation on underpowered air- ji 
Phone: FAculty 1-8414/FAA Approved Agency 4044 craft economically thru the 


se = “SEARCHLIGHT 


BB Ry uase on tcase Puncuase | | SECTION” 
ON MARE Sesing Model 377 The meeting place of Csed 


DOUGLAS A26 | | STRATO CRUISER | | equipmens Buyers and Seller: 
¢ Low Time PEW CB Engine ae ad 
© Reversible Propellers $75,000 
© Bendix Radar ’ : 
© Sperry Integrated Flight a va emt os al son ane a 


System and Auto Pilot sens equipped. Lone 20 NTSO engines 

: Ae St Der coat 0a ew 
H. J. BAILEY 

® Excellent Condition Phone: TOpex 2-9355 or GArfield 6-448! 

atin ain ieee 13010 Ardis Ave L  Caliterni on —~~w oe vaseenen, INC 
* Spares Include Zero Time 

Completely Builtup Engine 
* Available Immediately ON-MARK A-26 AIRCRAFT 


* Brokers Protected. . — in. a ia 
Contact: D. B. McCutcheon lew “ WH F R EF 
YOUNGSTOWN SHEET & TUBE CO. epee 
P. ©. Box 295 Vienna, Ohio 
Phone LI $-2032 4 game by | O Ee U : 


#3 CONVAIRS } Your Inquiries to Featuring additional 
a Advertisers Will products, specialties 


Convair Trade-in Have Special Value... & services for 
DOUGLAS DC-3 the aviation field 
200 M.P.H. Al2 Autopilot —for you—the advertiser—and 
Trades Accepted the publisher, if you mention 


this publication. Advertisers value 
DOUGLAS DC-6 highly this evidence of the publi- 
DC-6A DC-68 ; : ; : , FASTENERS FOR AIRCRAFT ANO MISSILES 
cation you read. Satisfied adver- mediate Oelivery—A A.S.—.S.—6 Bigit 
Finance or Lease tisers enable the publishers to se- gentinieo 9 Tp covennmany shecitications 
Also Grumman Twin Beech and Lockheeds in Stock cure more advertisers and—more External wrenching BoiteDewe! and Lace Pins 
Coated: advertisers mean more informa- Mercury air parte co., inc. 
’ e310 woes Jotozene Bove Culver City, Catit, 
Frederick 8. Ayer & Associates, inc. tion on more products or better sleanone—-UPton O-$923—Telety ‘cv sise 
250 Park Avenue, New York 17, New York service—more value—to YOU. TOUGH SPECIALS 10 DAY BELIVERY 
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if interested and qualified, 
please forward your resume 
to Mr. J.E. Goode, Assistant 
Chief Engineer, P. O. Box 
748A, Fort Worth, Texas. 
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reparing for the challenge of aero/space 
the 1960's, Convair/Fort Worth is ex- 
in the field of sensors, guidance 
| control, reconnaissance techniques, data 
and electronic systems. We are 


capable of evolving advanced concepts 
techniques both analytically and in the 


boratory. 


A Division of 


GENERAL DYNAMICS 





LETTERS 





Soviet U-2 

As we might have suspected, the Rus- 
sians had a U-2 before we developed our 
own 

The Russian plane pictured below is off- 
cially designated U-2. It was photographed 
in 1944 by me when I was a member of 
the U.S. Army Air Force stationed at the 
American shuttle-bombing base in Poltava 
Ukraine 

The Soviet U-2 was designed originally 
by N. N. Polikarpov as an observation plane 
like our own U-2 During the War 
(Second, not First), it was used for observ 
ing behind enemy lines, as a training plane 
for air-ambulance work, and also carried 
light bombs slung on racks under its lower 
wings 

The Soviet U-2 is described in Jane's 
All the Worlds Aircraft (1945 edition) as 
1 single-engine biplane with a 
speed of 150 kilometers per hour 
and a maximum ceiling of about 10,000 ft 

While the Russians despise our U-2 
speak very warmly of their own 

“This September night was 
in Stalingrad. Everything had 
fused in these two weeks during which fight 
ing had been going on in the ty itself 
The front shifted so fantastically from block 
to block, and from building to building 
that the Germans were afraid to bomb at 
night for fear of hitting their own 
Only our little U-2 “Jeweler as they wer 
called, could be ordered to destroy the left 
wing of a building while our own soldiers 
were occupying its right wing. They did 
their jeweler’s work at night, and it was a 
local joke to say that thev ceuld stand at 
mchor all night long over the Germans 
and drop their little bombs one by one.” 
(From Konstantin Simonov, Days and 
Nights, p. 68 


maximum 
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> 
73 mph 


grown Con 
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men 


Franktyn D. Hottrzman 
Prof. of Soviet Economics 
University of Washington 
Seattle, Wash 


Amphibian Concept 


1 to note 


I was surprised and pleas that 
the president of a well-known compan 
inswer a comment in yur Letter 
section (AW Oct. 3, p. 126 However 
I was amazed at Mr. Robert M. Berns’ 
President, Air Craft Marine Engineering 


would 


Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St., New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


Co., Van Nuys, Calif.) facetious approach 
to my past military affiliations 

If | am aiding and abetting Red agzres 
sion, as he implied, some FBI investigators 
will be [are] shivering in their boots, having 
investigated and cleared me for a secret 
clearance involving a current defense con 
tract. However, this secret clearance should 
relieve Mr. Berns’ mind as far as revealing 
to me [the public] facts of his company’s 
“confidential” proposal to the Army 

Mr. Berns did concede my first two points 
in that no “one” is yet able to control the 
weather. These points alone put a severe 
limitation on seaplane operations and quite 
strongly nullify his company’s waterborn 
concept. Battle plans, in which an invasion 
from the sea is contemplated, require months 
of planning and it is a well-known fact that 
D-day isn't very flexible. Matching D-day 
ind a satisfactory sea state will require the 
effort of the “one” able to mtrol the 
weather 

Since the initial article 
implied that ACMI 
amphibian capable of unusual and cxoti 
ipabilitics, I took exception, sub 
mitted what I considered “constructive 
riticisms,”’ and even offered a source of in 
formation to aid in preventing the possi 
bility of stumbling into “pitfalls.” I am 
certain that all readers of the original “small 
item” in the Industry Observer column will 
agree that no mention was made of “a high 
performance STOL,  turbofan-powered 
small transport with amphibious versatility 
It will concede that an amphibian can bx 
manufactured without wheel wells, but must 
assume that the wheels are housed elsewher 
structural problems?] to permit “high per 


AW July 15 
D 23 proposed an 


caplane 


formance.” 

After the buildup in the 
Industry Observer column. I 
at Mr. Berns’ that his com 
pany’s amphibious seaplane operations wer 
of a minor portion of its “capabilities.” | 
ritical of the entire proposal. W 

onsider an amphibious type air 
major method of deliver 


iforementioned 
vas amazed 


comments 


am now 
should we 


plane to be the 


ing “four tons of personnel and cargo to 
an inaccessible clearing 3,000 mi. away 
in less than seven hours?” For its primary 
mission, I question the need of an aircraft 
with the strength/weight requirements of 
an amphibious ty pe airplane to accomplish 
the mission of a landplane with the added 
[possible] versatility pas scaplane 
After Mr. Berns conceded my first two 
“pitfalls,” he stated that his company will 
“encompass with our advanced design” the 
last three and will “aim to solve them.’ 
More power to him! I still retain the right 
of my conviction regarding my last two 
pitfalls, plus the following 
(1) The problem of water 
which frequently puts the fire out 
2) Action taken after possible water in 
jection to prevent corrosion and possible in 
cipient engine failure 
3 control 


mycction 


3) Directional luring 
water-based mannevering 

4) Possible engine change at sea vs 
hoisting aboard or abandonment at sea 

+) Fueling from the “cargo” ship. Sub 
marines have been used; however, the old 
need for a mild sa state is 


pre cise 


song that the 
still a requirement 

6) Possibility of programing of flap posi 
tion during landing or takeoff 

I observed with pleasure that Mr. Berns 
was cautious to emphasize that the ACME 
A-2 is capable of operating out of “any 
small body of water” and did not push 
the open sea concept. Small bodies of water 
ire universally surrounded by a land mass 
and normally the waters encompassed are 
considered to be quite calm 


Coupe. T. FE. Maurer, USN Ret 
Palo Alto, Calif 
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May I compliment you on | 
urticle on the case of Magnus Berg ct al 
Thiokol (AW Nov. 25, p 30 The 
maternal is act smoothly, and 
though depressing, it points up the problem 
well to the mdustry 
It has ided n th last 
go ahead with the appeal, and the govern 
ment is seeking the advice of the Solicitor 


Noise Case 


mir excellent 


urate, it reads 


whol 


been de hour to 


General to come in as amicus curiac 
Bint Campnrts 

Reaction Motors Division 
Thiokol Chemical Corp 


Denville, N. ] 
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HIPERNAS! 


It can pinpoint a long-range missile on target. Guide a 
satellite or space ship to any point in the universe 
Regulate the predetermined course of a surface vessel 
or submarine to any spot on the seven seas — by any 
route, however circuitous 

In manned vehicles, it will give exact position — even 
without an atmosphere — independent of gravity, sea, 
wind, and weather conditions — without fixes on hori- 
zon or stars — after days and weeks of travel 


This is Hipernas, a self-compensating, pure inertial 
guidance system developed by Bell's Avionics Division. 
Designed for the U.S. Air Force, Hipernas is so versa- 
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formance NAvigation System symbolized. 


tile t le family of related systems has been 
engin | for application in any environment — sea, 
sky, « - 

The introduces new Bell BRIG gyros. Its 
acceler ters and digital velocity meters are already 
operational in missile and space guidance systems. 
Hipernas — and many other systems such as the Air 
Force GSN-S and the Navy’s SPN-10 All-Weather 
Auton Landing Systems — typify Bell’s capabil- 
ities it broad field of electronics. This diversity of 
ffers an interesting personal future to qual- 
"rs and scientists. 
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CONVAIR’S B-58 
the 
world’s 
fastest 

ul 


1s 














The product of one of aviation history's most intensive 


research and development programs, the Convair B-58 


“Hustler” has now taken its place as part of the Strategic 


Air Command's ever-growing deterrent force. First to 


be equipped with the world’s fastest bomber, the 43rd Bom. 


bardment Wing of the 19th Air Division, U.S.A.F.., 
recently distinguished itself by taking first place in the 
important high- and low-level bombing event of the 

1960 annual S.A.C. combat competition. Never before has 
this event been won by a newly-operational airplane. As 


the only bomber capable of performing its mission at twice 


OOO 


the speed of sound at heights 
above 50,000 feet or at tree-top 
levels, the B-58 prov ides 

S.A.C, drawing-board promise 


in service today! 














